
  
    

     

            

 

       

 

 
 
 


 


 


 

 


 

 


 

 

From: Jeffrey_Howe@fws.gov 
To: Jordan-Sellers, Terri SAJ 
Subject: RE: Port Everglades CAR (UNCLASSIFIED) 
Date: Monday, November 28, 2011 12:02:34 PM 

Hello Terri: 

To be honest with you if I had access to the DEIS that is currently in review, I really wouldn't have the 
time to review and start on our updated CAR. Consequently, could you plan on sending me the finalized 
DEIS when available in early 2012? 

Thanks, 

Jeff Howe 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
South Florida Ecological Services Office 
1339 20th Street 
Vero Beach, FL 32960-3559 
(772) 562-3909 x.283 
(772) 562-4288 FAX 
(772) 538-6789 cell 

< ' )))><{  < ' )))><{  < ' )))><{  < ' )))><{
 

"Jordan-Sellers, Terri  SAJ" <Terri.Jordan-Sellers@usace.army.mil>
 

11/16/2011 11:17 AM To
 
"Jeffrey_Howe@fws.gov" <Jeffrey_Howe@fws.gov>
 
cc
 
"Craig_Aubrey@fws.gov" <Craig_Aubrey@fws.gov>, "Trish_Adams@fws.gov" <Trish_Adams@fws.gov>
 
Subject
 
RE: Port Everglades CAR (UNCLASSIFIED)
 

Classification: UNCLASSIFIED 
Caveats: NONE 

Yes - I think we can do that. Would it be helpful to give you access to the DEIS that is in higher 
authority review so that you could start looking at it now? 

-----Original Message----­
From: Jeffrey_Howe@fws.gov [mailto:Jeffrey_Howe@fws.gov] 
Sent: Wednesday, November 16, 2011 7:19 AM 
To: Jordan-Sellers, Terri SAJ 
Cc: Craig_Aubrey@fws.gov; Trish_Adams@fws.gov 
Subject: Port Everglades CAR 

Hello Terri: 

mailto:Jeffrey_Howe@fws.gov
mailto:Terri.Jordan-Sellers@usace.army.mil
mailto:Jeffrey_Howe@fws.gov
mailto:Trish_Adams@fws.gov
mailto:Craig_Aubrey@fws.gov
mailto:Jeffrey_Howe@fws.gov
mailto:Trish_Adams@fws.gov
mailto:Trish_Adams@fws.gov
mailto:Craig_Aubrey@fws.gov
mailto:Craig_Aubrey@fws.gov
mailto:Jeffrey_Howe@fws.gov
mailto:Jeffrey_Howe@fws.gov
mailto:Terri.Jordan-Sellers@usace.army.mil


            

 

 
 
 

Personally, I don't have any desire to have our March 31, 2005, draft CAR represent the Service's 
position concerning the above referenced project based on project changes since the draft CAR was 
written. Could we plan on providing the Corps with an updated final CAR based on the latest DEIS due 
in January 2012? If this is acceptable, could this be noted in the DEIS? 

Thanks, 

Jeff Howe 
Fish and Wildlife Biologist 
U.S. Fish and Wildlife Service 
South Florida Ecological Services Office 
1339 20th Street 
Vero Beach, FL 32960-3559 
(772) 562-3909 x.283 
(772) 562-4288 FAX 
(772) 538-6789 cell 

< ' )))><{  < ' )))><{  < ' )))><{  < ' )))><{ 

Classification: UNCLASSIFIED 
Caveats: NONE 



UNITED STATES DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 

NATiONAL MARINE FISHERIES SERVICE 

Southeast Regional Office 
236 13'1 

' Avenue South 
St. Petersburg, Florida 33701 

May 20, 2005 

James .L Slack, Field Supervisor 
South Florida Ecological Services Office 
U.S. Fish and Wildlife Service 

1339 20'" Street 

Vero Beach, Florida 32960 


Dear Mr. Slack: 

The National Marine Fisheries Service (NMFS) has reviewed the draft Fish and Wildlife 
Coordination Act Report (CAR) for the Port Everglades Navigation Project, prepared pursuant to 
the Fish and Wildlife Coordination Act and the Endangered Species Act and provided by the Fish 
and Wildlife Service (FWS). Port Everglades (Port) is one of the major port complexes along the 
east coast of the U.S. The Port, located approximately 27 nautical miles north of Miami, is 
accessible via Port Everglades Inlet and the Atlantic Intracoastal Waterway (AIWW) in Broward 
County, Florida. Broward County's Port Everglades Department requested that the Army Corps 
of Engineers (COE) study the feasibility of modifying portions of Port Everglades Harbor to 
improve the federal navigation system of channels. The draft CAR evaluates the likely effects of 
the proposed harbor expansion on fish and wildlife resources. 

According to the information provided, the COE proposes to widen and deepen most of the 
major channels and basins within Port Everglades to accommodate longer, wider, and deeper­
draft commercial vessels and meet the changes in the industry standard. Although not 
emphasized in the draft CAR, NMFS has been advised by the COE that the expansion project is 
primarily proposed to accommodate post-Panamax vessels. Modifications to the federal system 
of channels under the Recommended Plan include: (1) deepening the harbor turning basins and 
channels; (2) widening the Dania Cutoff Canal (north shore); (3) widening portions of the 
AIWW (east shore and south of entrance channel); and (4) extending and widening the eastern 
section of the Outer Entrance Channel by 2,200 feet and 300 feet, respectively. Construction 
would be accomplished through a combination of traditional dredging methods and the use of 
explosives in inshore and offshore locations. Unconsolidated and consolidated material 
generated during dredging would be deposited within offshore and/or upland disposal sites. 

The proposed navigational improvements to Port Everglades Harbor would significantly impact 
habitats utilized hy fish and wildlife. The COE estimates that a total of 5.0 acres of seagrass, 
11.55 acres of mangroves (8.48 acres currently held in a conservation easement), 14.86 acres of 



low relief hardbottom, 10.82 acres of high relief coral reef, and 20.09 acres of previously dredged 
rock/rubble habitat would be adversely affected as a result of the expansion of Port Everglades. 
Indirect impacts to fish and wildlife resources may include the resuspension of fine sediments 
and potential resuspension of contaminants. Lethal and sub-lethal effects on marine mammals, 
sea turtles, and marine fisheries may also occur due to the loss of habitat and proposed blasting. 
At the February 17,2005, interagency meeting, NMFS was advised by the COE that an 
additional 7.14 acres of high relief offshore reef and 6.37 acres of low relief reef could be 
eliminated in connection with anchors and cables used to position construction equipment and 
vessels. 

As compensation for impacts to marine and estuarine habitats, the COE has proposed to: (1) 

mitigate for the direct impacts to 5.0 acres of seagrass through the removal of spoil islands in 

West Lake Park and to create 8.0 acres of seagrass recruitment habitat; (2) mitigate for the 

removal of 11.55 acres of mature mangrove habitat, including the 8.48 acres currently held in a 

conservation easement, at a 1:1 mitigation ratio through the creation of I 155 acres of mangrove 

habitat within West Lake Park; (3) mitigate for the removal of 10.82 acres of high relief coral 

reef habitat at a ration of 2:1 through the creation of 19.36 acres of high complexity, high relief 

artificial reef habitat; and (4) mitigate for the 14.89 acres of impact to low relief hardbottom 

habitat at a ratio of 1.3:1 through the creation of 19.36 acres oflow complexity, low relief 

artificial hardbottom habitat. The COE has not proposed compensation for removal of the biotic 

communities, such as soft corals, sponges, and hard corals, which have colonized the existing 

channel and rock/rubble bottom since the last dredging event. 


The CAR provides a qualitative assessment of the habitats proposed for impact associated with 
the Port Everglades channel and harbor improvements. In general, we support the 
recommendations provided in the CAR on behalf of the FWS. However, the NMFS opines that 
it is premature to evaluate the effect of this project and develop detailed recommendations given 
that avoidance measures and alternatives including the no action alternative and the Port of 
Miami Expansion Project as an alternative have not been duly considered. The impacts are 
significant and would permanently eliminate over 40 acres of essential fish habitat (EFH)/habitat 
areas of particular concern (HAPC) utilized by various life stages of federally managed species. 
Further, the NMFS is concerned that the impacts do not justify need for the project, especially 
when considering that the Port of Miami, located approximately 27 nautical miles to the south in 
Miami-Dade County, Florida, will commence construction late May/early June 2005 to expand 
and deepen port facilities to accommodate post-Panamax vessels. The need for two ports within 
30 miles of one another and for use by post-Panamax vessels has not been demonstrated, nor has 
it been evaluated in the feasibility study (Terri Jordan, COE, pers. comm. 2005). The economic 
analysis prepared for the feasibility study considers the need for Port Everglades expansion 
independent of the Port of Miami expansion (Bob King, COE, pers. comm., 2005). 
there are no ports along the U.S. east coast that can accommodate post-Panamax vessels; 
however the Port of New Y ork!New Jersey is undergoing a dredging project to accommodate 
these vessels. 



The following comments arc primarily based on information presented in the CAR, but also 
consider information presented at interagency meetings including the February 17, 2005, and 
May 4, 2005, meetings, Based on the limited available information provided to date from the 
COE, we emphasize that the following comments are not intended to be comprehensive or final. 
These comments are primarily with regard to marine and estuarine habitat impacts, i.e., those 
habitats designated EFH-HAPC, pursuant to the Magnuson-Stevens Fishery Conservation and 
Management Act (Magnuson-Stevens Act). Other issues regarding threatened and endangered 
species, should be coordinated with the Nl'vfFS Protected Resources Division at the letterhead 
address. 

Specific comments 

Pages 10-11. Nearshore Hardbottom Reefs. This section omits reference to important habitat 
functions of this habitat type. Nearshore hardbottom communities in this area have been 
characterized by Goldberg (1973a) and Nelson (1989). Nearshore hardbottom habitats serve as 
nursery habitats for coastal fish species, for example by providing structural support, food, and 
shelter for post-settlement fishes (Lindeman and Snyder 1999). Further, it should be noted that 
nearshore hardbottom habitats provide structure for all types of corals, including many 
hermatypic species that are near their northernmost range (SAFMC 1998). 

Pages 11-12. Ichthyofauna. In the absence of reviewing the 2001 fish survey protocol and 
findings, NMFS is concerned that the results presented in the CAR may represent a gross 
underestimate of the managed species present on the nearshore hardbottom reefs. This habitat 
type is utilized by newly settled species. Methods used during the 2001 survey to identify post­
settlement and juvenile life stage fishes and timing of the survey should be addressed in the 
CAR. 

Pages 12-13. Essential Fish Habitat. Overall, this section should be rewritten, including the first 
paragraph, which describes the EFH mandate. Many statements in this section are inaccurate. 
For example, contrary to what is stated in the draft CAR, the littoral zone and sublittoral zone are 
not categories of EFH. 

State of Florida listed species (e.g., snook) should not be addressed in this section. Although the 
NMFS considers State of Florida listed species as aquatic resources of national importance 
(ARNI), in accordance with Section 906(e)(1) of the Water Resources Development Act of 1986 
(PL 99-602), EFH has not been designated for each life stage history. Inclusion of State of 
Florida listed species generates confusion and could potentially dilute their significance in the 
final CAR. 

The coral component of the EFH section is inadequate. Although NMFS acknowledges that the 
CAR is not meant to serve as a comprehensive literature review, only one generic sentence is 
provided to characterize the corals in this area. Several key publications have been omitted from 
this section including, but not limited to Goldberg 1973; SAFMC 1998; Vargas et al., 2003; and 
Moyer et al., 2003. 



In general, NMFS does not concur with the mitigation components of the EFH section. For 
example, the draft CAR states that mitigation will not be required for "dredging softbottom 
habitats ... or habitats with rubble substrates." If rubble areas support corals that are within the 
size class for successful relocation, the NMFS will recommend that these corals be removed and 
transplanted to suitable areas. 

Further, this section does not acknowledge the water column as EFH. The marine water column 
has been designated as EFH due to its importance as the medium of transport for nutrients and 
migrating organisms between estuarine systems and the open ocean. Impacts to this category of 
EFH would occur through dredging-induced increases in turbidity and sediment transport. 

We strongly encourage the FWS and/or Dial Cordy and Associates (contractor, CAR author) to 
contact our office for clarification on the habitats types that are designated EFH, the EFH 
mandate, and the literature available to characterize EFH in this region. We are enclosing an 
EFH guidance document that was prepared by the NMFS Southeast Regional Office. This 
document provides an overview of the EFH provisions of the Magnuson-Stevens Act and 
implementing rules. 

Page 16. Dredged material disposal. The draft CAR states that dredged material disposal would 
occur in upland disposal sites, however, NMFS has been advised by the COE that offshore 
disposal is also likely. While effects associated with potential offshore disposal have been 
evaluated by the Environmental Protection Agency through National Environmental Policy Act 
(NEPA) procedures, this activity should also be described in the CAR. 

Pages 42-46. FWS Recommendations. As stated above, NMFS does not believe that the 
adequate avoidance and minimization measures have been demonstrated and it is premature to 
evaluate the effect of the project, as currently proposed, and develop detailed recommendations. 
The NMFS recommends that the COE explore alternatives including the no action alternative 
and the Port of Miami Expansion Project, as alternatives. 

Assuming that the federal sequential mitigation requirements and NEPA procedures may be 
adequately addressed, we provide the foilowing comments. Unless otherwise noted below, 
NMFS concurs with the recommendations provided in the draft CAR. We especially support the 
design modification recommendations and the recommendation (#7) to seek alternative 
hardbottom and coral reef mitigation options through the multi-disciplinary Port Everglades Reef 
Group (PERG). We also support the recommendation (#20) to further avoid direct impacts to 
seagrasses and to increase the mitigation ratio. Recommendation #15 which call for conduct 
biological monitoring of managed fish and protected species is also supported. Other specific 
comments are provided below. 

Recommendation #2: The FWS recommends that impacts to mangrove wetlands that are under a 
conservation easement should be offset using a 3:1 (impact/replacement) ratio. NMFS 
recommends that a much higher mitigation ratio be applied, i.e., not less than 10: l. 

- :- 1 



Recommendation #6: The FWS recommends that hard corals (one foot in diameter or greater) 
within the dredging footprint should be relocated. We note that Broward County, in concert with 
NOVA Southeastern University, has experienced recent and replicated success with coral 
relocation associated with the Broward County Shore Protection ProJect (SPP). In connection 
with that project, corals 15 centimeters in diameter or greater were salvaged and relocated. 
Therefore, the NMFS recommends that all stony coral colonies (Order Scleractinia) having a 
living tissue diameter (long axis of continuous living tissue) of 15 em or greater, be transplanted 
in order to speed recovery of ecological function and diversity. 

Recommendation #8: The NMFS strongly supports this recommendation, which advises that 
lessons learned form the Broward County SPP and the Key West Harbor Dredging Project be 
applied to this project. The NMFS opines that the interagency coordination efforts associated 
with the Key West project are directly related to that project's success and we would like to 
participate in a similar effort with the Port Everglades project We further recommend that 
biological monitoring (i.e., coral sedimentation monitoring) that was developed for the Broward 
County SPP be applied to this project as welL 

Recommendation #23: The FWS recommends that the COE create a 51-acre mitigation reef to 
compensate for direct impacts to high and low relief reef. As stated above, at this time the 
NlviFS prefers to seek alternative hardbottom and coral reef mitigation options through the multi­
disciplinary PERG. 

Editorial comments: 

Page i, first paragraph. The first sentence references the "Seaport Department of Miami-Dade 
County" instead of the "Broward County's Port Everglades Department" 

Page i, second and third paragraphs. The first sentences reference "Miami Harbor" instead of 
"Port Everglades Harbor." 

Page 12, first paragraph. It is not clear what is meant by the following sentence: "All of these 
species are listed in SAFMC (1998a)." 

We appreciate the opportunity to provide these comments. The NMFS re-iterates that we 
strongly encourage the FWS and/or Dial Cordy and Associates (contractor, CAR author) to 
contact our office for clarification on the habitats types that are designated EFH, the EFH 
mandate, and the literature available to characterize EFH in this region. Related correspondence 
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United States Department of the Interior 

FISH AND WlLDLIFE SERVICE 

South Florida Ecological Services Office 


1339 201
h Street 


Vero Beach, Florida 32960 


April 5, 2005 

Dennis Barnett 
Acting Chief, Planning Division 
U.S. Army Corps ofEngineers 
701 San Marco Boulevard, Room 372 
Jacksonville, Florida 32207-8175 

Dear Mr. Barnett: 

ln accordance with the Fiscal Year 2003 Transfer Fund Agreement between the Fish and 
Wildlife Service (Service) and the U.S. Army Corps ofEngineers, Jacksonville District, enclosed 
is the Draft Fish and Wildlife Coordin ation Act (FWCA) E.eport fo r the Port Everglades 
Navigation Project, Broward County, Florida. Tb.is draft report, provided in accordance with the 
FWCA of 1958, as amended (48 Stat.401 ; 16 U.S.C. 661 et seq.) and under the provisions of 
sectio n 7 of the Endangered Species Act of 1973, as amended (87 Stat. 884; 16 U.S.C. 1531 et 
seq.), has been prepared to provide an evaluation ofenvirorunental effects of navi gati on 
improvements to Port Everglades. 

By copy of this letter, the Service is soliciting comments within 45 days from the Florida Fish 
and W ildlife Conservation Commission and the National Marine Fisheries Service. Comments 
by both agencies will be considered by the Servic~:: in preparing the final FWCA report, and 
copies of the comments will be included as appendices to the fina l report, whjch will constitute 
the Secretary of the Interior' s views and recommendations for thi s project~ in accordance with 
section 2(b) of the FWCA. 

Please contact Trish Adams at 772-562-3909, extension 232, regarding the findings and 
recommendations contained in this draft report. 

Enclosure 



Page2Dennis Barnett 

cc: w/enclosure 
FWC, Tal.lahassee, F lorida (Robbin Trindell) 
FWC, Vero Beach, Florida 
NOAA Fisheries, Habitat Conservation Division, Miami, Florida 
NOAA Fisheries, Protected Resources Division, St. Petersburg, Florida 
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EXECUTIVE SUMMARY 

Broward County's Port Everglades Department requested that the U.S. Army Corps ofEngineers 
(Corps) study the feasibility of modifying portions of Port Everglades Harbor to improve the 
Federal navigation system of charmels. This draft Fish and Wildlife Coordination Act (FWCA) 
Report evaluates the likely effects ofthe proposed harbor expansion project on fish and wildlife 
resources, including federally threatened and endangered species, and is submitted in accordance 
with provisions of the FWCA of 1958, as amended (48 Stat. 401; 16 U.S.C. 661 et seq .) and the 
Endangered Species Act (ESA) of 1973, as amended (87 Stat. 884; 16 U.S.C. 1531 et seq.). 

Patt Everglades (Port) is one of the major port complexes along the east coast of the United 
States. It is located adjacent to the Cities of Dania and Fort Lauderdale, Broward Co unty, 
Florida, approximately 27 nautical miles north ofMiami. The Port is accessible from the 
Atlantic Ocean through Port Everglades Inlet and the Atlantic Intracoastal Waterway (AIW). 
The mainland and barrier islands surrounding the Port Everglades are fully developed, except for 
Jolm U. Lloyd State Recreation Area and West Lake Park. Though the majority of the terrestrial 
land surrounding the Port is developed, there are important habitats for fish and wildlife existing 
inside and adj acent to the project area. Terrestrial and marine habitats in the vicinity of the 
project area include the coastal strand, mangroves, seagrass beds, coral reefs and other 
hardbottom reefs, sand-bottom habitats, and rock/rubble-bottom habitats. The waters in the 
vicinity ofPort Everglades are important for manatees, since they provide access to an important 
manatee calving area and a warm water re:fugia associated with the Florida Power and Light 
power plant at Fort Lauderdale. 

The proposed navigational improvements to Po.li Everglades will impact habitats utilized by fish 
and wildlife populations. Modifications to the Federal system ofchannels under the 
Recommended Plan include: (1) deepening the harbor turning basins and channels; (2) widening 
the Dania CutoffCanal (north shore); (3) widening portions of the AIW (east shore and south of 
the entrance channel), and (4) extending and widen the eastem section ofthe Outer Entrance 
Charmel by 2,200 feet and 300 feet, respectively. Const:tuction will be accomplished through a 
combination of traditional dredging methods and the use ofexplosives inshore and offshore. 
Unconsolidated and consolidated material generated during dredging will be deposited_ within 
approved offshore and/or upland disposal sites. 

The Corps estimates that a total of 5.0 acres of seagrass, 11.55 acres of mangroves, 14.89 acres of 
low relief hardbottom, 10.82 acres of high relief coral reef, and 20.09 acres ofpreviously dredged 
rock/rubble habitat will likely be adversely affected as a resuJt of the expansion ofPort 
Everglades. Indirect impacts to fish and wildlife resources may include the resuspension offine 
sediments and possibly contaminants. 

As compensation for the impacts to habitat, the Corps has proposed to: (1) mitigate for the direct 
impacts to 5.0 acres of seagrass through the removal ofspoil islan ds in West Lake Park, and 
create 8 acres potentjal seagrass recrui tment habitat; (2) mitigate for the removal of 11 .55 acres 
ofmature mangrove habitat, 8.48 acres ofwhich are currently held in a conservation easement, at 



a mitigation ratio of 1:1 through creation of 11 .55 acres ofmangrove habitat within West Lake 
Park; (3) mitigate for the removal of 10.82 acres of high relief coral reefhabitat at a ratio of2: 1 
through the creation of2l .64 acres ofhigh complexity, high relief artificial reefhabitat; and (4) 
mitigate for the 14.89 acre of impact to low relief hard bottom habitat at a ratio of 1.3: 1 through 
the creation of 19.36 acre of low complexity, low relief attificial hard bottom habitat The Corps 
has not proposed compensation for the removal of the biotic communities, such as soft corals, 
sponges, and bard corals, which have colonized w ithin the existing channel walls and rock/rubble 
bottom since the last dredging event. 

The Fish and Wildlife Service (Service) bas provided several recommendations in this document 
to further minimize or avoid possible adverse effects of the harbor expansion project on fish and 
wildlife resources. Specifically, the Service recommends the fo llowing to adequately 
compensate for the temporal loss offunction and val ue of the impacted habitats by: (1) 
significantly increasing the mitigation ratio (e.g., to 3:1) for mangroves if the 8.48 acres in t he 
conservation easement can not be avoided; (2) increasing the mitigation ratio for impacted 
seagrass habitat from 1:1 to 3:1 for a total of 15 acres; (3) developing a Seagrass Monitoring Plan 
that contains success criteria that are consistent with Fonseca et al. (1998); (4) creating a 51-acre 
mitigation reef to compensate for direct impacts to high and low relief hard bottom reefhabitat; 
(5) providing adequate mitigation for the temporal loss offunction and value associated with the 
low relief bard bottom habitat located within the previously dredged channels, particularly the 
channel waUs; and (6) continuing to seek alternative methods to mitigate for reef impacts through 
the Port Everglades Reef Group. In addition, the Service recommends the development ofa 
comprehensive (pre, during, post project) environmental monitoring program to verify that 
project impacts occutTed within the levels anticipated and to ensure that the mitigation areas are 
performi ng to a level where habitat replacement values are maintained. 

The Corps has determined that the project "may affect, but is not likely to adversely affect" the 
federally endangered West Indian manatee (Trichechus manatus), endangered American 
crocodile (Crocodylus acutus), endangered green sea tutt le (Chelonia mydas), threatened 
loggerhead sea turtle (Caretta caretta), endangered Kemp 's ridley turtle (Lepidochelys kempii), 
endangered Hawksbill sea turtle (Eretmochelys imbricala), endangered leatherback tw1le 
(Dermochelys coriacea), threatened Johnson's seagrass, and endangered smal ltooth sawfish 
(Pristis pectinata). In addition, the ~orps bas determined that the foUowing whale species may 
be affected during blasting activities: the endangered h umpback whale (Megaptera 
novaeangliae), endangered fin whale (Balaenoptera physalus), endangered sei whale 
(Balaenoptera borealis), and endangered sperm whale (Physeter macrocephalus) which are 
known to occur along the Atlantic coast. Since the Corps has agreed to incorporate the Standard 
Manatee Protection Construction Conditions and implement a comprehensive blasting plan to 
minimize possible adverse effects to listed marine species using the standard ''Navy diver" 
protocol plus an addjtional 500 foot buffer to the safety zone, the Service concurs with the Corps' 
determination for the two species which fal l under the jurisdiction of the Service, the West Indian 
manatee and the American crocodile. The Corps has initiated consultation with the National 
Oceanographic and Atmospheric Administration concerning the remaining listed species. 

IJ 
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1.0 IDENTIFICATION OF PURPOSE, SCOPE, AND AUTHORITY 

The Port Everglades (Port) Feasibility Study was authorized by a House Resolution in May 1996. 
Congress added funding in the appropriations for fiscal year 1997 to begin the Feasibility Study. 
The U.S. Army Corps ofEngineers (Corps) and Broward County, the local sponsor, entered into 
a cost sharing agreement on April 17, 1997. On June 29, 1999, the Port requested the Corps to 
re-scope the Feasibility Study. The Amended Study Agreement was signed on April4, 2000, and 
was further amended on Februru:y 19, 2002. This draft Fish and Wildlife Coordination Act 
(FWCA) Report evaluates the likely effects ofthe proposed federal channel and harbor 
improvements on fish and wi ldlife resources and is submitted in accordance wW1 provisions of 
the FWCA of 1958, as amended (48 Stat. 401; 16 U.S.C. 66 1 et seq.) and the Endangered 
Species Act (ESA) of 1973, as amended (87 Stat. 884; 16 U.S.C. 1531 et seq.). 

2.0 PROJECT IDSTORY AND SERVICE INVOLVEMENT 

Port Everglades was initially constructed from 1925 through 1928. Although the Federal proj ect 
was completed in 1984, the most recent modifications to the Port were carried out between 1984 
and 1991 (Table 1 ). Modifications during that period included deepening and widening of the 
Southport Access Channel (SAC), construction of a bulkhead, and creation of the Turning Notch 
(TN) (Corps 1991). The Fish and W ildlife Service (Service) addressed these activities in at least 
two letters submitted in accordance with the ESA and the FWCA, respectively. Maintenance 
dredging issues were addressed by the Service in an additional letter and the Planning Aid 
Report, Port Everglades, Florida, Maintenance Dredging Project, both submitted under the 
authority of the FWCA (see Appendix A for aU four documents). The Dania Cutoff Canal 
(DCC), part of which lies within the proposed project area, serves local drainage needs and lends 
access to Port Denison from the Atlantic Intracoastal Waterway (AIW). In 1985-1986, local 
interests dredged tbe canal to minus 16 feet National Geodetic Vertical Datum. 

3.0 AREA SETTING 

3.1 Project Location and Exjsting Conditions 

The Port Everg lades Harbor (Port) is a major seaport Located on the southeast coast ofFlorida. It 
is located within the cities ofHollywood, Dania Beach and Fort Lauderdale, with inunediate 
access to the Atlantic Ocean. The entrance of the Port is approximately 27 nautical miles (nm) 
nmth of Miami Harbor, Florida and 301 run south of Jacksonville Harbor, Florida. The existing 
Port Everglades Federal Navigation Project provides for an Outer Entrance Channel (OEC) 
which is 45 feet deep and 500 feet wide, an Inner Entrance Channel (IEC) which is 450 feet wide 
and 42 foot deep, a Main Turning Basin (MTB) which is 42 feet deep, a North Turning Basin 
(NTB) which is 31 feet deep, a South Turning Basin (STB) which is 31 to 36 feet deep, a SAC 
which is 390-400 feet wide and 42 feet deep, and a TN which is 42 feet deep. To the east of the 
Port is a barrier island that contains a U.S. Navy faci lity, a Nova Southeastern University facility 
(NSU), a U.S. Coast Guard (USCG) facility, and John U. Lloyd State Recreation Area (SRA) and 
its adj acent beaches. South oftbe Port's DCC is the West Lake Park area. West ofthe Port is 



Federal Highway which is flanked by the Fort Lauderdale/Hollywood International Airport. 
North ofthe Port is a mixture of small craft waterways and commercial and residential 
development. F igure 1 shows major features located w ithin-and surrounding the project site. 

3.2 Description of Study Area 

3.2.1 Physical Conditions 

Tides at Port Everglades are semi-diurnal (two hlgh and two low daily). Mean tidal range in the 
harbor entrance and main harbor area is less than 2 feet. 

Two types of cunents affect Port Everglades, offshore currents and curre nts w ithin the harbor 
itself Offshore currents affecting Port Everglades Harbor include littoral currents, inlet related 
tidal currents, and strong currents resulting from the proximity of the Atlantic Gulf Stream. 
Currents within the harbor arise from flood and ebb tides, river outflows, and power plant 
discharges. 

3.2.2 Geology 

In the Main Harbor Area of the Port, a significant quantity of rock is present and will likely 
require b lasting. In general, there is a wide ridge ofhard massive rock in the M TB that extends 
in a north-south direction from the north harbor extension, through the center of the harbor, and 
through the south harbor extension. Based on the historic core boring drilled along the South 
Port Channel, it appears that the rock may be dredged by using a rock-cutting hydraulic dredge. 
Although it is likely that harder more massive rock could be encountered at lower elevations. In 
the DCC, core borings and geotechnical data are being collected and evaluated. The OEC and 
IEC will likely be excavated without blasting, although blasting may be required where hard rock 
dominates th e substrate. 

3.2.3 Sediment and Water Quality 

The waters within the Port are designated Class ill by the Florida Department ofEnvironmental 
Protection (DEP). However, the waters adjacent to John U. Lloyd SRA, on the Atlantic Ocean 
side, are designated as Outstanding Florida Waters. Major waterways adjacent to the Port are the 
New River system to the no t1h, the AlW, and the DCC to the south. ln addition, there are storm 
water collection systems within the Port and areas west and north of the Port discharging into 
Port waters. 

Monitoring data indicate that water quality varies on a seasonal basis, w hi le physical parameters 
are influenced by freshwater tun-off nom1ally during summer. Historical chemical analyses 
indicate that some pesticides have been found in trace amounts. However, Port Everglades does 
not handle fertilizers or pesticides as a bulk cargo and it is possible that the presence of these 
compounds may be associated with urban run-off surrounding the Port. 

2 




Sediment constituents encountered at Port Everglades vary greatly according to core boring 
location and elevation. Appendix E of the Draft Feasibility Report contains detailed core boring 
logs and some grain-size curves. The Corps analyzed hundreds ofcore borings that have been 
drilled in and around the Port. The sponsor, Broward County, has also drilled two groups ofcore 
borings (total 36 borings) in support of this study. The majority of materials withjn the project 
area include interbedded layers of sand and rock, whlcb are categorized as sands, si lty sands, 
gravelly sands, weakly cemented sands, moderately cemented sands, weakly cemented sandstone 
and limestone, and occasional solid beds of sandstone and limestone. Softer materials on 
average are excavated as partially cemented sand with occasional thin (inches to a few feet) 
layers ofsolid rock. After excavation, the materials will appear as gravelly sand with occasional 
pockets of silt. Approximately 80 to 90 percent of the excavated material wou ld be classified as 
sands. 

According to the Port Everglades Harbor Marine Protection Research and Sanctuaries Act Tier 
1 Evaluation ofDredged Material Disposal (Corps 2002, February 1 revision), disposal of 
unusable dredged materials would be on uplands. Sediments from project reaches that have been 
examined have n ot shown traces ofanthropogenic contaminants thatwould preclude disposal of 
materials at upland sites. The DEP has suggested that upstream marinas and the Ft. Lauderdale­
Hollywood International A irport may contribute various pollutants in sediments of the DCC. In 
an effort to locate add itional information regard ing contaminants, the Corps has contacted the 
following for sediment chemistry data: Broward County Department of Planning and 
Environmental Protection, the South Florida Water Management D istrict, the DEP Bureau of 
Laboratories, the U .S. Geological Service Center fo r Coastal and R egional Marine Studies, and 
the U.S. Geological Service Miami Subdistrict for Water Resources. To date, p ersonnel in these 
offices were notable to identifyany sediment chemistry data for the DCC or any other reaches 
withln the project area. 

3.2.4 Land Use 

Broward County is the second most popu lous county in the State ofFlorida, with over 1.5 
million citizens (U.S. Census Bureau 2000). Adjacent M iami-Dade County, to the south, is the 
most populous (over 2 million). Port Everglades lies within the urban~ eastern section of 
Broward County. To the east of the Port is a barrier island that contains a U.S. Navy facility, the 
NSU facility, a USCG facility, and John U. L loyd SRA and adjacent beaches. South of the DCC 
is an undeveloped coastal system including West Lake Park. West of the Port is Federal 
Highway, which is flanked by the Fort Lauderdale/Hollywood International Airport. North of the 
Port is a mixture ofsmall craft waterways and commercial and residential development. Dial 
Cordy and Associates, Incorporated (DC&A) (2001) determined current land use and biotic 
community cover types according to the Florida Land Use Cover Classificatio n System (Florida 
Department ofTransportation 1995). 
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4.0 FISH AND WILDLIFE RESOURCES 

-4; 1 Biotic Communities 

Habitats within the project impact area include coastal strand, mangroves, seagrasses, 
unvegetated softbottom, r~ck/rubble, high and low relief, and coral reefs. 

4.1.1 Coastal Strand 

The majority ofcoastal strand adjacent to the project area is largely developed witl~commercial, 
industrial, governmental, and educational facilities. To tl1e north ofPort Everglades Inlet, the 
barrier island is dominated by residential communities. South of the Inlet, the barrier island 
supports the USCG facil ity, NSU Oceanographic Center, and Jolm U. Lloyd SRA. 
Encompassing 251 acres of barrier island, John U. Lloyd SRA represents the greatest amount of 
continuous undeveloped barrier island in the project vicinity. Exotic vegetation such as 
Australian pine (Casuarina equisetifolia) and Brazilian pepper (Schinus terebinthifolius) 
dominate many of the natural habitats in the park, but aggressive habitat restoration efforts are 
currently on-going. 

Common plants associated w ith southeast Florida beach dunes include sea-oat (Uniola 

paniculata), sea-grape (Coccolobis uvifera), cabbage palm (Sabat palmetto), and palmetto 

(Serenoa spp.). Dune species noted in John U. Lloyd SRA likely included seashore paspalum 

(Paspalum vaginatum), dune sunflower (Helianthus debilis), and beach elder (Iva imbricata). 


Iso.lated pockets of coastal scrub communities may also be found within the vicinity ofthe 
project area Common components of these habitats are saw palmetto (Serenoa repens), sand 
live oak (Quercus geminata), myrtle oak (Q. myrtifolia), yaupon (flex vomitoria), railroad vine 
(Ipomoea pes-caprae), sea oats (Uniola paniculata), sea purslane (Sesuviwn maritimum), sea 
grape (Cocoloba uvifera), Spanish bayonet (Yucca aloifolia), and prickly pear (Opuntia sp.). 
Thi.s cover type is generally found jn dune and white sand areas above the mean hjgh tide line. 
The most notable coastal scrub habitat located within the project area is within the boundaries of 
John U. Lloyd SRA and south of the SRA along the same peninsula. 

The piping plover (Charadrius melodus), a migratory shorebird, is protected as a threatened 
species by the State ofFlorida and the Federal government, and is also protected under the 
Migratory Bird Treaty Act. According to the American Ornithologists' Union (1998), the species 
breeds in the northern Great Plains, the Great Lakes region, and Atlantic Coastal States or 
Provinces from New Brunswick to South Carolina. Individuals of the species winter along the 
Atlantic and Gulf Coasts from Texas to North Carolina, arriving on Florida' s coasts in 
September and departing for the north in March. Foraging areas include intertidal beaches, 
mudflats, sandflats, lagoons, and salt marshes, where they feed on invettebrates such as marine 
worms, insect larvae, crustaceans, and mollusks. 

The least tern (Sterna antillarum) is a small member of the guLl family (Laridae) listed by Florida 
as a threatened species (Florida Fish and Wildlife Conservation Commission [FWC] 1997) and 
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protected federally under the Migratory Bird Treaty Act. The eastern least tern population breeds 
primarily from coastal Maine through Florida (American Ornithologists' Union 1998). Florida 
populations arriv.e each year in mid- to late March to breed. They nest through mid-September, 
and typically choose open sandy substrates to form breeding colonies. Although typically nesting 
on open, sandy beach areas, an increasing number of colonies are located on open, flat, artificial 
surfaces (e.g. , warehouse rooftops). Leas t terns forage along coastal areas feeding on small 
fishes~ as well as some crustaceans and insects. 

4.1.1 Mangroves 

Historically in Broward County, freshwater wetlands and cypress swamps extended from coast to 
coast though mangroves were common on the western and southern coastline and on the barrier 
islands. As a result of dredging activities to create the AIW and the construction ofjetties to 
ensure open access through the inlet to the ocean, salinity increased and freshwater wetlands 
were co nverted to esturuine communities over time. Mangroves became common along both 
sides of the AIW and in some places formed wide fringes over a mile wide. 

Mangroves represent the largest naturaL habitat within the project boundaries, including several 
created wetlru1d areas (Fig. 2). These habitats comprise either stands ofred mangrove 
(Rhizophora mangle) or mixed stands ofred mangrove and black mangrove (Avicennia 
germinans). Major associates include white mangrove (Languncularia racemosa) and 
buttonwood (Conocarpus erectus). Mangroves are important for shoreline protection and 
stabilization. In addition, mangrove habitats provide many important ecological functions, such 
as providing refugia for juvenile stages of managed fish species, and have been identified as 
significant resources for seven federally protected species ru1d four federally protected subspecies 
(Odum and Mcivor 1990). These systems also provide organic matter that forms the basis of a 
littoral zone marine food web. 

Florida mangrove communities are known to support up to 220 species offishes, 24 species of 
amphibians and reptiles, 18 species of mammals, and 181 species of birds (Odum et al. 1982). 
Managed fish species associated with mangroves during at least one life-cycle phase include pink 
shrimp (Fmfantepenaeus duorarwn), spiny lobster (Panulirus argus), jewfish (Epinephelus 
itajara), gray snapper (Lutjanus griseus), bJack drum (Pogonias cromis), red drum (Sciaenops 
ocellatus), and snook (Centropomus undecimalis) (South Atlantic Fishery Management Council 
[SAFMC] 1998a). 

Sloughs (channels ofslow-moving water) penetrate mangrove wetlands adjacent to channel 
areas. These are extremely important areas that provide species with passageways for movement 
into aild out of interior mangrove areas. They are also important for refuge and feeding areas for 
various fishes and invertebrates. 

The largest mangrove habitats in the project area occur along tbe western edge ofJohn U. Lloyd 
SRA and to the north and west ofthe TN. Some mangrove fringe in the SRA was created by the 
Port as mitigation for previous impacts to native mangrove areas. Mangroves adjacent to the TN 
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are protected under a DEP conservation easement. Sloughs are associated with both of the major 
mangrove areas. 

Stafffrom Federal and local regulatory agencies and project sponsors examined mangrove 
wetlands on September 12, 2001, to examine habitat qual ity. Mangrove wetlands in the project 
area were examined for the composition, maturity, tidal regime, position jn the landscape, and 
overall functionality. Mangrove habitats similar in these characteristics were grouped together in 
a given category, and characterized as follows: 

Mixed Mangrove Habitat: These mangroves are comprised of mixed stands of black and red 
mangroves and non-native invasive species, such as Brazilian pepper. These habitats are located 
north of the most northem mangrove creation area as described below under Created Mangrove 
Habitat and sou th of the USCG facility along the eastem side of the AIW. The width of the area 
averages 20 feet with mangrove coverage less than 50 percent. 

Scattered Mixed Mangrove Habitat on the North Shore of the DCC: These mangroves 
comprise occasional lines ofpredominantly white and black mangroves, with some red 
mangroves, that have grown among scattered rock and fill on the eroding north shoreline of the 
DCC. Behind the 10-foot high trees is a row ofAustralian pine trees and an access road. 

Mature Red Mangrove Habitat along the AIW: T hese mature mangroves provide valuable 
refugia and foraging area for fishes and motHe invertebrates, such as juvenile spiny lobster and 
mangrove snapper (Lutjanus griseus). 

Mature Red Mangrove Habitat at DCC: A healthy mangrove system is found along the DCC, 
just west of the high salt marsh mangrove area, anaadjacent to WhisKey Creek. Mangroves 
average in height 12 to 16 feet. 

Created Mangrove Habitat: As mitigation for Port improvements in the mid-1980s, mangrove 
habitat was created from scraping dow n uplands along the east shore of the AIW, in several areas 
north of the John U. Lloyd SRA boat ramp south to the DCC/AJW intersection. These wetlands 
are dominated by red and black mangroves with heights ranging between 2 to 12 feet. All of the 
areas are fu nctiQning as productive n"atural mangrove stands. Both kil lifish (Fundulus sp.) and 
puffers (Sphoeroides testudineus) were observed by the Service during the September 2001 field 
inspection. T idal flushing was considered optimal along riprap that was staggered for the 
purpose of open water movement. 

Mature Mangrove Habitat Bordered by Rip rap: Tllese red and black mangroves are 
separated from open water by riprap. These mangroves are located along the east s ide of the 
AI.W next to the parking lot ofJohn U. Lloyd SRA and west of the TN. Mangroves range up to 
25 feet in height. A belted kingfisher (Ceryle alcyon) and Jittle blue heron (Egretta caerulea) 
were observed during our September 2001 site inspection. 

Stunted Mangrove/High Salt Marsb Habitat: Spoil deposition areas on the southwest comer 
of the intersection of the AIW and the DCC associated with previous AfW activity support red 
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and black mangroves less than 5 feet in height. Elevations are slightly higher than the adjacent 
matw:e mangroves to the west and soils are heavily laden with s hell materia ls. Rainwater 
collects and pools in some areas, and much of the habitat is utilized by fiddler crabs and is 
adequate for use by wading birds. Elevations are too l1igh to support tidal waters, fish, and 
aquatic macro invertebrates, but rather this area functions as a high salt marsh supporting sea 
purslane and sea oxeye daisy (Borrichiafrutescens). 

4.1.3 Seagrass 

Seagrasses p rovide many biological, chemical, and physical functions for marine communities. 
They provide habitat for a myriad offishes, shrimps, crabs, and other species, and therefore have 
been designate'd as Essential Fish Habitat (EFH) by the SAFMC (1998a). Some of those species 
use seagr·ass meadows for the duration of their life cycles, whereas others use them for only a 
distinct life-history stage (e.g .• as j uveniles, for the purpose of refuge). Seagrasses are used as 
food sources for protected species such as manatees and sea turtles. Epiphytes, using seagrass 
blades as substrates, provide another primary food source for grazers, which in turn are 
consumed by larger species (invertebrates, small fishes) foraging in the beds. Seagrasses also 
pmvide important ecosystem cycling functions. For example, they produce oxygen, which is 
released to the water during photosynthesis. In addition, seagrasses absorb some nutrients from 
the water column. This may help to reduce suspended algae concentrations. Epiphytes using 
seagrass blades as a substrate may sequester additional nutrients from the water column. Again, 
this may contribute to limiting water-column algae production. Other water quality benefits may 
also occur as grasses and associated epiphytes trap fine, suspended solids from the water-column. 
Finally, seagt·asses stabilize sandy bottoms with roots and rhizomes, and decrease wave action 
where meadows are dense. These functions increase water clarity, beneficial to primary 
production, species interaction, and in the recreational quality of coastal areas. 

In southeast Florida, seagrasses are associated with such flora as algae of the genera Halimeda, 
Udotea, and Penic/lus (Zieman 1982). Many invertebrate species also utilize seagrass 
communities. The most obvious inhabitants include the queen conch (Strom bus gigas), urchins 
including the long spine urchin (Diadema antillarum), nudlbrancbs, bivalve mollusks, and 
crustaceans including the spiny lobster, and t he blue crab (Callinectes sapidus). On shallow 
seagrass areas, corals and sponges may also occur (Zieman 1982). Many fish species have also 
been shown to have life cycles dependent on seagrass beds. Of particular importance are the 
mullet (Mugil cephalus), snook, and many prey species including mojarras and pinfish. Seagrass 
beds are also important nurseries for many of the :fish associated with the snapper-grouper 
complex (SAFMC 1998a). 

Marine seagrass species observed within the study area include manatee grass (Halodule 
wrightii), paddle grass (Halophila decipiens), and Johnson's seagrass (Halophilajohnsonii), the 
only federally protected seagrass species (DC&A 2000, 2001) (Figs. 3 and 4). Seagrass 
communities are comprised ofmixed beds ofH. decipiens and H wright if, mixed beds ofH. 
decipiens and H johnsonii, monospecific beds ofR johnsonii, and monospecific beds ofR 
decipiens. Mapped seagrass areas are illustrated in Figures 3 and 4. Video surveys within the 
OEC con:fitmed the presence of isolated patchy beds ofH decipiens in 45 feet of water (DC&A 
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2000). Other grass beds were found in nearshore areas east of the NTB, south of the IEC, and 
near the north entrance to the SAC (east side). Three other grass beds were found in the SAC. 
One seagrass bed was found in the DCC, and several other beds were found along the AJW 
(south of the SAC), terminating at the intersection ofthe DCC and the SAC. 

Frequency of occunence and coverage for each species was calculated following surveys 
(comprising a total ofup to 67 transects) in 1999 and 2001 (DC&A 2000, 2001). Average 
seagrass f requency-of-occurrence values were 11 percent, 12 percent, and 8 percent for H. 
johnsonii, H. decipiens, and H. wrightii, respectively. When present in sampled transects, 
average percent-area coverage for each species was less than 5 percent Percent-area coverage 
was greatest for Hjolv1sonii, followed by H. decipiens, and then H. wrightii. 

4.1.4 Unvegetated Softbottom Habitat 

Softbottom areas are defined as areas where hard substrates are covered by more than 5 inches of 
sediment, typically sand, mud, clay, or silt. A lso, for the purposes ofclassification in this 
document, "softbottom habitats" may include those with small-diameter rubble left over from 
previous dredging events, or may supp01t isolated macroalgae beds. Softbottom areas may 
provide corridors for reef species to travel between reef lines and these areas may also be 
important foraging areas for some fish species (Jones et al. 1991). Macroalgal growth is 
occasionally associated with these communities, particularly where wave action does not disturb 
sediments and where sufficient light reaches the substrate (i.e., shallow areas of the AIW, or 
fairly transparent waters offshore). The most abundant species are of the green algae genera 
Caulerpa sp., Halimeda sp., and Codium sp. during the summer months. This is in contrast to 
the winter months, when Dictyota sp. and Sargassum sp. are more common (Courtenay et al. 
1974, Florida Atlantic University and Continental Shelf Associates, Incorporated 1994). 

The benthic infaunal community generally comprises polychaetes, mollusks, and various 
amphipod crustaceans. Species composition and numerical dominance varies according to water 
depth, light penetration, and other physical characteristics. In inshore waters, such as the AIW, 
diversity and population density of these taxa are generally higher on the shallow shoals than in 
deeper waters of the harbor and channel (Messing and Dodge 1997, Rudolph 1986). Benthic 
community monitoring data for the shallow, inshore shelves of the study area indicate that the 
so:ftbottom community is dominated by several taxa ofpolychaete wonns, oligochaetes, 
mollusks, sipunculans, peracarid crustaceans, platyhelminthes, and neme11ina, and that species 
richness is moderately high. Based on studies by Messing and Dodge (1997) and Rudolph 
(1986), as many as 370 species of invertebrates exist within the shallow water benthic 
community. Rudolph (1986) also determined that species richness was higher near ocean inlets 
and in seagrass beds. 

In offshore softbottom communities, the numerically domi nant organisms tend to be polychaete 
and nematode worms. The Dodge et al. (199 1) infaunal study of offshore habitats of Hollywood 
Beach indicated that the dominant taxa were polycbaetes (52 percent), nematodes (14 percent), 
and crustaceans (9 percent). tnvertebrate fauna also uti lize this softbottom area, including the 
F lorida fighting conch (Strom bus alatus), milk conch (Strom bus costal us), king helmet (Cassia 
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tuberosa), and the queen helmet (Cassia madagascar lens is) (Corps 1996). This area, since it lies 
within the second and third reef lines within the study area, may provide a corridor for reef 

-Species to travel-between reef lines and also be an important foraging area for some ftsb species 
(Jones et at. 1991). 

Softbottom substrates that wUJ be affected by the project occur in previous ly dredged inshore and 
offshore channels, previously dredged inshore basins, non-dredged, shallow, inshore areas, and 
deeper offshore areas adjacent to dredged channels. In the Port entrance channel, softbottom 
habitats are typically located between hard bottom reef and between rock/rubble habitats, and 
occasionally support seagrass and macroa1gae beds. These typically have a sandy composition. 
Witbln the dredgoo barbor and inshore channels, softbottom habitats develop in channel beds as 
sediment accumulates from side-slope s loughing or from natural geological processes actin g in 
areas that have consolidated sub-surface rock. Surficial materials in inshore areas are composed 
of varia ble amotmts ofsand, silt, and mud, depending on geology and adjacent land use/habitats. 
Shallow, inshore, softbottom areas also have variable substrate composition. 

4. 1 .5 Rock/Rubble Habitats 

Rock/rubble habitats occur among a11 dredged areas within the project area, and where rock 
outcrops occur in/near reef habitats. Rock/rubble substrates within the project area may comprise 
either naturally occurring rock outcrops or rubble material that has been left from prior dredging 
events. These substrates provide structure for use by fi shes and motile invertebrates, and may 
also provide surfaces for attachment of soft corals and sessile organisms, such as sponges. 
Within much of the entrance channel, rock/rubble cover alternates with softbottom habitats, 
creating a habitat mosaic w ith regularly repeating pattem s. 

The most obvious biological features ofmost rock/rubble-based habitats are sponges and 
macroalgae. Ifwater depth/water clarity is appropriate and there is a nearby source population, 
such substrates are conducive for reef-building species. T he latter case was apparent in the 
channel zone adjacent to the existing reef tracts (DC&A 2001 ). Observed sponge species 
included lrcinia campana, Callyspongia vagina/is, and Jotrochota sp. (possibly l birotulata). 
Observed soft corals were similar to those of adjacent reefs, and included the genera Eunicea 
Plexaura and Pseudopterogorgia (DC&A 2001 ). Habitats provided by rock and rubble and 
associated sponges, algae, and soft corals provide significant refugia for many species of small 
fishes, and larger gamefish species that prey on them . 

4.1.6 High and Low ReliefHardbottom and Coral Reefs 

The most prevalent hardbottom and reefzones within and adjacent to the project area fall with in 
four areas, a nearshore hard bottom zone and three offshore reef tracts (Fig. 5). The nearshore 
hardbottom communities typically occur in 0 to 10 feet of water and exist in a physically stressed 
environment. This bard bottom area is part of the Miami.Oolite Formation of Broward and Dade 
Counties (Hoffmeister et al. 1967). Although sections of the zone may be covered with broken 
shell and sand. wave action frequently exposes the oolite format ions. Nearshore hardbottom 
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areas east of John U. Lloyd SRA have been characterized using multi-spectral image analysis and 
ground-tJ:uthing (F ig. 5). Depending on distance from shore, these oolitic limestone formations 
may support communities dominated by algae and sponges with interspersed gorgonians and 
hard corals. 

Seaward of the nearshore hard bottom reef area are three separate parallel reef tracts. The first 
reef occurs from approximately 100 to 2,000 feet :fi·om shore; the second reef is located 3,000 to 
6,000 feet offshore; and the third reef is approximately 8,000 feet or more offshore (Co rps 1996). 
There is an extensive sandy area located between the second and third reef lines (Corps 1996). 
The area between the first and second reef lines is chamcterized by small isolated hermatypic 
coral heads and interspersed coral rubble interrupti ng areas ofopen sand. These reefs, 
particularly south of the OEC, are subject to fluxes ofdecreased water quality due to interior 
harbor and canal flushing. These reefs are lower profile than the outermost reef. 

Limestone rock and rubble remaining from previous dredging events provide bard bottom with 
variable-depth profiles. Since the previous dredging event, gorgonians, corals and sponges have 
colonized these su bstrates. T hese low and bjgh relief reef areas in the 42-foot-deep OEC are 

_found among softbottom habitats, rock/rubble habitats, and patchy Halophila decipiens beds 
(DC&A 200 1). In general, these rock-reefs are not as biologically diverse as undredged reefs 
outside the channel zone. However, where the channel-bed rock-reefs and channel walls lie 
adjacent to undredged offshore reef lines, biodiversity and co lony density increase. Channel wall 
habitats have less coral coverage than channel-bed habitats, but provide s ignificant refugia for 
reef-associated fishes. Even channel wall habitats not associated with reef lines are significant 
resources. These may be considered ''vertical bardbottoms." Seaward from the confluence of the 
IEC with the AIW, biotic cover of channel bed and wall substrates increase, and undergo a 
taxonomic progression from scattered algae, sponges, bryozoans, and tunicates, to a more diverse 
mixture including gorgonians and hard coral. Extensive biotic cover ofchannel -wall substrates 
occurs from the jetty to the end of the OEC. This pattern is more pronounced on the north side, 
in terms offish species r ichness and popul ation density. 

Hard bottom reef and coral reef communities of Florida's southeast coast are predictably speciose 
and have been characterized many times (see Dodge et al . 1991 and Seaman 1985). Species 
composition of the nearshore hard bottom and the three offshore reef tracts depends on..depth, 
distance to shore, exposure to waves and currents, light penetration, and disturbance/dredging 
regime. 

Nearshore Hardbottom Reef. The nearshore hardbottom habitat is very dynamic and the 
species associated with this habitat are able to quickly recover from the stresses imposed by the 
environmental conditions. The dominant algae associated with these communities are in the 
genera Cauletpa sp., Jania sp., Law·encia sp., Dictyota sp. and Halimeda sp . (Dodge et aJ. 1991 , 
Vare 199 L). Also associated with this nearshore hard bottom are algal mat species of the genera 
Cladophora, Chaetomorpha, and Gelidiopsis (Corps 2000a). The rock outcrops in this area tend 
to be covered with sponges of the genera Jrcinia sp., Niphates sp., Cliona sp., and Jotrochota sp. 
Interspersed among these sponges are colonial anemones (Zoanthus sp.), and hydrocorals 
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(Millepora alcicornis). This habitat often provides suitable habitat for a variety of other 
invertebrate species (Corps 2000a). 

Hardbottom Within C ha nnel Zone. This area of low relief hardbottom is rock exposed from 
prior dredging events and supports many quickly colonizing species such as sponges (e.g. lrcinia 
sp., Niphates sp., Cliona sp., and lotrochota sp.) and gorgonjans (e.g. Eunicea sp., Plexaura sp. 
and Pseudopterogorgia sp). Species diversity and colony densities are lower w ithin the channel 
than they are in reefs adjacent to the channel that has not been dredged. Channel walls, like the 
channel bed, that were created as the entrance channel was dredged, now provide substantial 
habitats for many species, particularly fishes (see below). 

Adjacent Coral R eefs/Hardbottom R eef. The three distinct reeftracts offshore ofBroward 
County are consistent with the overall assemblage of stony corals, sponges, and gorgonians found 
throughout Dade, Broward, and Palm Beach CoWlties (Corps 2000a). The most dominant 
feature ofthe reef communities near Port Everglades is d1e high density ofgorgonians. These 
gorgonian corals are primarily of the genus Eunicea sp., Plexaura sp. and Pseudopterogorgia sp. 
Hard coral species also make up a s ignificant part of the reefassemblages in this area and include 
l!orites asteroides,JJiploria clivosa, Siderastrea siderea, and Montastrea cavernosa (Dodge 
199 1, Vare l 991). The most diverse of the adj acent reefs is the outermost reef tract. Also, that 
reefhas the highest density of colonies. 

Ichtbyofauna. A visual fish survey was conducted in May 2001 at nearshore hardbottom and 
offshore reefsites along transects within the entrance channel and adjacent areas. The results of 
th ese surveys are shown in Table 2 (DC&A 2001). Fish species encou ntered within the entrance 
channel to Port Everglades consisted primarily ofmembers of the fam ily Poroacentridae 
(damsel fishes) and Labridae (wrasses). Also abundant were juvenile haemulid (grunt) and 
lutjanid (snapper) species. These fishes, members of the snapper-grouper complex, are important 
due to their recreational and commercial value. In total, over 22 species offish were recorded 
within the jetty of the entrance channel (DC&A 200 1). 

Only 10 species offish were observed in the nearshore hard bottom area (this habitat was the least 
sampled ofall hard bottom/reef areas) in the May 2001 survey. Once again, labrids and 
pomacentrids were the dominant species present, while scarids (parrotfishes) and acanthurids 
(surgeonfishes) were also commonly seen. Within this habitat, yellowtail snapper (Ocyurus 
chysurus) was also observed. Other species of fish that use this nearshore hardbottom area 
include bar jacks (Caranx ruber), h ogfish (Lachnolaimus maximus), and porkfish (Anistroremus 
virginicus) (Coastal Systems lntemational 1997). 

The offshore coral reefareas observed had the highest number offishes encountered, with 36 
species observed. Once again the most abundant species encountered were wrasses and 
damselfish. The bluehead wrasse (Thalasomma bifasciatum), cocoa: damselfish (Pomacenlrus 
variabilis) and the beaugregory damsel (Pomacentrus partitus) were among the most common. 
This concurs with similar findings by Spieler (1998). Ofparticular interest, juvenile red grouper 
(Epinephelus morio), yellowtail snapper, Spanish mackerel (Scomberomorus maculatus), and 
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grunts (Haem u1idae ), were recorded within these offshore reefhabitats. All ofthese species are 
listed in SAFMC (1998a). 

The Service pe1formed SCUBA inspections ofselected areas on October 10, 200 l, and March 
19, 2002, with DC&A, National Marine Fisheries Service (NMFS), and DEP. Impact area 
inspections of the channel wall and channel bed habitats revealed mutton snapper (Lufjanus 
analis), bogfish (Lachnolaimus maximus), graysby (Epinephelus cruentatus), porkfish 
(Anisolremus virginicus), damselfishes (family Pomicentridae), parrotfishes (family Scaridae), 
wrasses (family Labridae), angelfishes (family Pomacanthidae), and spiny lobster. Rock/rubble 
(1-2 foot relief with occasional3 foot high boulders) in the channel bed and crevasses in the 
channel wall contributed significantly to species diversity, even where coral coverage was sparse. 

4.1.7 Essential Fish Habitat 

The community types listed above are considered EFH as described in the Magnuson-Stevens 
Fishery Conservation and Management Act, as amended by the Sustainable F isheries Act of 1996 
(Public Law 1 04-267). EFH provisions s upport the management goals ofsustainable fisheries. 
EFH that may be directly and indirectly impacted by the proposed project are likely to include the 
water column, littoral zone, sublittoral zone, hardbottom, and seagrass habitats. Specific aspects 
ofEFH that may be adversely affected include spawning, foraging, predator/prey relationships, 
and refuge habitats for managed species such as the snapper/grouper complex, penaeid shrimp, 
and spiny lobster. The NMFS is the lead agency responsible for the complete assessment of the 
possible adverse impacts of the proposed project to EFH. 

The SAFMC ( l998a) has designated mangrove, seagrass, nearshore hardbottom, and offshore 
reef areas wilb:i:n lhe study area as EFH. The nearshore bottom and orfshore reef habitats of 
southeastern Florida have also been designated as EFH-Habitat Areas ofParticular Concern 
(EFH-HAPC) (SAFMC 1998a). Managed species that commonly inhabit the study area include 
pink shrimp, and spiny lobster. These shell fish utilize both the inshore and offshore habitats 
within the study area, including macroalgae beds (e.g., Laurencia spp.). Members of the 73­
species snapper-grouper comptex that commonly use the inshore habitats for part of their life 
cycle include bluestriped grunts (Haemulon sciurus), French gmnts (Haemulonjlavolineatum), 
mahogany snapper (Lutjanus mahogom), yellowtail snapper, and red grouper. These species 
utilize the inshore habitats as j uveniles and s ub-adults. As adults, they utilize the hard bottom and 
reefcommunities offshore. In the offshore habitats, the number of species within the snapper­
grouper complex that may be encountered increases. Other species of the snapper-grouper 
complex commonly seen offshore in the study area include gray triggerfi sh (Batistes capriscus) 
and hogfish (Lachnolaimus maximus). Coastal migratory pelagic species also commonly utilize 
the offshore area adjacent to the study area. In particular, king mackerel (Scomberomorus 
cavalla) and Spanish mackerel (Scomberomorus maculalus) are the most common. 

Snook, an important gamefish in the State ofFlorida, is currently listed as a species ofspecial 
concern by the State ofFlorida (FWC 1997). The species is associated with several habitats 
found within the project area. Another species listed by the State as a Species of Special 
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Concern is the mangrove rivulus (Rivulus marmoratus). These small fish like ly occupy 
mangrove habitats associated within John U. Lloyd SRA and West Lake Park. 

As many as 60 corals can occur off the coast of Florida (SAFMC 1998a), aJI of which faU under 
the protection of the management plan. 

As described in the Magnuson-Stevens Fishery Conservation and Management Act of 1976, as 
amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267), the EFH provisions of 
the act support the objective ofmaintaining sustainable fisheries. Mitigation would be required 
for first-time impacts to seagrass beds and reef/hard bottom habitats. In addition, mitigation will 
notbe required for dredging softbottom habitats lacking seagrasses or for habitats with rubble 
substrates within the channel since dredging was previously performed in the channel. 

The focus of the mitigation policy is to conserve and enhance EFH and to avoid, minimize, and 
thereafter compensate for impacts to EFH due to development activities. Like other Federal 
agencies with regulatory responsibilities, the first priority of the NMFS is to advocate avoidance 
of impacts to natural resources when presented with any development plan. However, when 
unavoidable impacts to EFH are pmposed, NMFS may recommend mitigation measures to 
compensate for any loss of resource value. Recommendations may include restoration ofriparian 
and shallow coastal areas (i.e., reestablishment of vegetation, restoration ofhard bottom 
characteristics, removal of unsuitable material, and replacement of suitable substrate), upland 
habitat restoration, water quality improvement or protection, watershed planning, and habitat 
creation. The preferred type ofmitigation is enhancement of existing habitat, followed by 
restoration, and finally creation of new habitat. 

4.2 Threatened and Endangered Species 

4.2. 1 Sea Turtles 

Broward County is within the normal nesting range of the federally threatened Loggerhead sea 
turtle (Caretta caretta), the endangered green sea turtle (Chelonia mydas), and the endangered 
leatherback sea turtle (Dermochelys coriacea). Within the 38.6 miles of beach from the Palm 
Beach Cou nty Line to the Miami-Dade County line, a total of 2,620 sea turtle nests were found in 
1999 (Burney and Margolis 1999). From 1990 through 1999, an annual average of2,446 sea 
turtle nests was documented on Broward Cou nty beaches. Within John U. Lloyd SRA, a total of 
212 sea twtle nests were observed during L 999. A summary of sea turtle nesting activity for the 
SRA is found in Table 3. The majority of sea turtle nesting activity occurred during the summer 
months of June, July and August, with nesting occurring as early as March and as late as 
September (Burney and Margolis 1999). The waters offshore ofBroward County are also l1abitat 
used for foraging and shelter for the three species listed above and possibly the hawks bill turtle 
(Eretmochelys imbricata), and the Kemp's ridley turtle (Lepidochelys kempii) (Corps 2000a). 
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4.2.2 West Indian Manatee 

The federally endangered West Indian manatee (Trichechus mana/us) is found from coastal areas 
ofBeaufort, Notth Carolina through Florida and the Gulf of Mexico. Manatees frequently 
inhabit shallow areas where seagrasses are present and are commonly found in protected lagoons 
and freshwater systems. In winter, they frequently move into areas where water temperatures are 
mHigated by spring-fed streams or power generation plan effluent, such as the Florida Power and 
Light (FPL) power plant in Fort Lauderdale. In general, very few manatees are present in the 
offshore waters from November tl:rrough April. However, during the remainder of the year, 
manatees occasionalJy use open ocean passages to travel between favored habitats (Hartman 
1979). 

The West Indian manatee is protected w1der the ESA and the Marine Mammal Protection Act 
(MMPA) of 1972. The State ofFlorida provided further protection in 1978 by passing the 
Florida Marine Sanctuary Act designating the state as a manatee sanctuary, and providing 
signage and speed zones in Florida's waterways. Though there are not any areas within Broward 
Cou nty that are designated as Critical Habitat for the West Ind ian manatee, the waterways in 
Broward County support permanent and transient population of manatee. Some waterways serve 
as impOttant warm water refugia and caving aJeas, particularly in the vicinity ofPort Everglades 
and the FPL power plant. 

Surveys indicate that during winter months when temperatures decline, manatees from north and 
south of Port Everglades migrate to canals associated with the FPL power plant at Port 
Everglades. As many as 290 manatees have been observed near the Port Everglades plant on a 
single day, acco rd ing to a 2000-2001 survey (Mezich 2001). During the summer months when 
the water warms, many manatees return to the counties to the north and south to forage and 
reproduce. Telemetry and aerial surveys confirm that manatees are present within Broward 
County year-round (Fig. 6). 

4.2.3 American Crocodile 

The American crocodile is a State and federally listed endangered species. The current range of 
the species in the southeastern United States includes coastal and estuarine habitats in the 
extreme southern Florida peninsula, including Broward County. Females nest primarily on 
northern Key Largo and ft·om Florida Bay to Turkey P oint. Nesting begins in March and extends 
tmtil late Apri l or early May. Approximately 90 days following fertilization, eggs are bmied in 
sand or marl nests adjacent to deep water. Adult crocodiles feed at night on schooling fish in 
creeks, open water, and deep channels, and are also known to eat crabs, raccoons, and water 
birds. 

At least one crocodile is known to occur withi n West Lake Park and one other may be present 
(Ricardo Zambrano, FWC, emai l, November 7, 2003). 
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4.2.4 Johnson's Seagrass 

Johnson's seagrass (H. johnsonii) was listed as a federally threatened species by NMFS on 
September 14, 1998 (63 FR 49035) and a re-proposaJ to designate critical habitat pursuant to 
Section 4 of the ESA was published on December 2, 1998 (64 FR 64231). The final rule for 
critical habitat designation for Johnson 's seagrass was published April 5, 2000 (Federal Register, 
volume 65, N umber 66). Jo1U1son's seagrass has one of the most limited geographic ranges of all 
seagrasses, and little is known about its natural history, biology, and ecology. Observations 
lending evidence for asexual reproduction and a limited capacity to store energy indicate that the 
plant may especially vulnerable to human activity and natural impacts (NMFS 1998). It is 
known to occur only in lagoons between Sebastian fulet and central Biscayne Bay on the east 
coast ofFlorida (NMFS 1998). 

Johnson's seagrass occurs within the project area, specifically in the AIW east and south of the 
MTB, and just west of the DCC, and in the DCC (Figs. 3 and 4 ). Abundance and density values 
are low and the species is generally associated with H. decipiens. Johnson's seagrass also occurs 
sout h of the DCC within the llistoric bed of Whiskey Creek, along the western shore of the AfW 
and within t he West Lake Park embayment (Miller Legg & Associates, Incorporated 2001). 
Cover abundance and density were higher along the west shore ofWest Lake Park than was 
observed within the Port Everglades project area. 

4.2.5 Sma11tooth Sawfish and Other Protected Fish Species 

There are three protected fish species that might occur within the project area. The smalltooth 
sawfish (Pristis pectinata), federally protected as an endangered species, is under the purview of 
NMFS. ll inhabits softbottom estuarine habitats in depths generally less than 30 feet. Its former 
range in U.S. waters extended from Texas through Maryland. Currently, few are observed 
outside peninsular Florida. At least one recorded observation has occurred in the vicinity of 
Broward County (NMFS 2000). Populations likely decreased due to a low intrinsic rate of 
natural increase, the long interval to time of reproduction, and human impacts, most notably 
over.fishing, incidental take in nets (due in part to its body size and unusual morpho l.ogy), and 
habitat loss (development ofshoreline and nearshore habitats). 

Two other fish species are protected by the State ofFlorida. Snook, an impot1ant gamefish in the 
State of Florida, is currently listed as a Species of Special Concern by the State (FWC 1997). 
The species is associated with several habitats found within the project area. Another species 
listed by the State as a Species of Special Concern is the mangrove rivulus. This small fish 
utilizes mangrove swamps and high saltmarsh areas (Taylor 1992), and has been identified 
within John U. Lloyd SRA (Steve Dale, DEP, "Unit Plan'' listing protected species, January l 2, 
2002). Species that are not listed as endangered, threatened, or species of special concern by the 
State or the Service, but that are managed by the federal government, are discussed in the 
fo llowing subsection. 
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4.2.6 Whales and Dolphins 

The northern right whale (Eubalaena glacialis) is a federally listed endangered species and is 
protected under the MMPA. The current migratory population withinthe Atlantic Region is less 
than 350 animals (Humphrey 1992). Right whales are highly migratory and summer in the 
Canadian Maritime Provinces. They migrate southward in winter to the eastern coast of Florida. 
The breeding and calving grounds for the right whale occur off of the coast ofsouthern Georgia 
and north Florida. During these winter months right whales are routinely seen close to shore in 
these areas. However, only a few sightings and strandings have occurred in/near Miami-Dade 
and Broward Counties. The NMFS is responsible for the protection of cetaceans. It is unlikely 
that other cetaceans listed as endangered species, such as fin whales (Balaenoptera physalus}, 
humpback whales (Megaptera novaeangliae), and sperm whales (Physeter macrocephalus) 
would be observed in project impact areas. However, dolphins common to inshore waters of 
southeast Florida include the Atlantic spotted dolphin (Stenellafi'ontalis), the spinner dolphin 
(Stenella longirostris), the spotted dolphin (Stene/la attenuata) , and the bottlenose dolphin 
(Tursiops truncates), whkh is listed as depleted under the MMPA. 

5.0 DESCRIPTION OF THE RECOMMENDED PLAN AND ALTERNATIVES 

The Corps has proposed to widen and deepen most ofthe major channels and basins witllin Port 
Everglades to accommodate longer, wider, and deeper-draft commercial vessels and meet 
changes in the industry standard. The proposed action resulted from a comprehensive analysis of 
all the existing and future commercial vessel transit needs within the Port. As a result of this 
analysis, the following navigation improvements were reconunended: (l) widen the OEC flare to 
allow safer transit for all the larger commercial vessels fuat sometimes experience trouolesome 
cross currents at the channel entrance; (2) remove the Widener Shoal and widen the Southern 
Access Channel (SAC) to allow safer transit ofcontainerized cargo vessels past the " knuckles, 
restriction where new-generation cruise vessels are expecting to berth; (3) widen and deepen the 
TN to provide turning capabilities for larger vessels and provide berthing for containerized cargo 
vessels; (4) deepen the STB to provide berthing capabilities for Panamax vessels at Berths 16 to 
18 ; and (5) widen and deepen the DCC, in addition to a tur11ing basin located adjacent to the 
SAC, to provide _a r:elocation area for smaller and midsize containers,._roll on!roJI offvessels, and 
general cargo traffic, thereby reducing congestion in the areas servicing larger vessels (Fig. 7). 

Seven alternatives were analyzed by the Corps, which included seven action alternatives and tl1e 
No-Action Alternative (Table 4). The Recommended Plan, identified as Alternative 7, would 
deepen, widen, and extend the OEC (Fig. 8); deepen and widen the SAC; deepen and widen the 
TN (Fig. 9); deepen and widen the DCC; remove material at the Widener Shoal; deepen the IEC 
(Fig. 1 0); deepen the MTB (Fig. 11); deepen the STB (Fig. 12). Disposal of dredged materials 
would occur at approved up land disposal s ites. The Recommended Plan would impact l 1.55 
acres of mangrove wetlands, 0.99 acres of seagrass habitat within the existing channel, 4.01 acres 
of seagrass habitat outside of the existing channel, 14.89 acres of low relief reef habitat, 10 .82 
acres ofhigh relief reef habitat, 218 acres of unvegetated bottom habitat, and EFH. Impacts to 
marine mammals, sea turtles, and fish species may occur due to loss of habitat and blasting 
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activjties due to project construction. Mixed and monocul ture beds (2.44 acres) ofJohnson's 
seagrass tlu·eatened species would also be impacted by the recommended alternative. The 
impacts are expected to be temporary, as much ofthe habi tat would either recover or be replaced. 
The Recommended Plan would also impact water quality by causing increased turbidity during 
construction activities, although these impacts would be temporary. Mitigation for seagrass, 
mangrove, and unvegetated bottom habitat is proposed by creating and enhancing mangrove and 
seagrass habitat at West Lake Park immediately south of the project site. Attificial reef habitat 
creation is proposed to offset impacts to high and low relief reef habitat. 

Construction structures include environmental friendly bulkheads, riprap, and culverts. Bulkhead 
construction would usually be conducted from barges, and will take place prior to channel, basi11, 
or berth excavation activities. Construction of the USCG basin may incorporate land-based 
construction s uppott. Concrete caps and facings on bulkheads would take place immediately 
following bulkhead installation. Riprap will be placed in several areas, and where deemed 
environmentally beneficial, will be placed atop bulkheads in order to allow tides to penetrate 
habitats. 

Land-based excavation (use oftruck:mounted or crawler cranes with clamshell attached, Grade­
all, loaders, and bulldozers) is planned for easily accessible sites such as the new USCG basin 
and areas adjacent to the DCC and TN. These methods may be used along the SAC, ifnecessary, 
only where there are previously established roads/access points. 

Softer substrates (i.e., the majority ofsubstrates planned for removal) will be removed via 
dredging. Where hard rock is encountered, the Corps anticipates that contractors will utilize 
other methods, such as blasting, use of a punch-barge/pile driver, or new, large cutterhead 
equipment. Ofthese alternatives, the Corps prefers the use of large cutterheads. However, the 
Corps cannot specify types ofdredging/substrate-removal equipment in requests for bids. If 
contractors do not use large cutterhead equipment, the Corps prefers blasting to the use of punch­
barge or pile driver, since the duration of noise impacts from blasting is 20 seconds, twice daily. 
Compared to the constant pounding of a punch-barge, blasting may have less detrimental indirect 
impacts on marine mammals. In addition, punch-barge use would be more costly and take 
considerable more time to achieve destruction of certain rock substrates (Konya 2001). 

5.1 Spoil Disposal 

The Corps has determined that the unconsolidated excavated materials are not beach compatible, 
and, consequently, not suitable for beach disposal. Disposal of such substrate will likely consist 
of pumping materials through a pipeline to one oftwo candidate disposal sites, "Disposal Site I" 
and "Disposal Site 2," both of which will be provided by Broward County. They are located just 
north of Ute DCC (Fig. 13). S ite 1 is a 62-acre site located on Port property, and Site 2 is a 64­
acre site located on airport property. 

Site 1 is a previously used disposal site, currently being cleared ofpreviously deposited materi al 
to allow for use in the proposed project. This site lacks wetlands and other natural areas. Site 2 
is comp1ised ofa construction staging area for the airport and a car rental faci lity. No wetlands 
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are found on the site, and only approximately 10 percent of the parcel is currently forested 
(Dolores Smith, Environmental Coordinator, Fort Lauderdale-Hollywood International Airport, 
telephone conversation, March 8, 2002). Both sites have undergone a hazardous, toxic or 
radioactive waste (HTRW) assessment in accordance with ER-1165-2-123, HTRW Guidance for 
Civil Works Projects. Results of the assessment indicated no evidence ofcontamination at the 
two sites. 

Disposal may take place in phases (i.e. , cycles of dewate1ing and removal) for Disposal Site 2 , 
whereas there are no plans for removing dewatered materials from Site 1 after the current project. 
Large rock aggregates will be placed at designated artificial reef locations, probably by a split­
hull or similar barge. 

A preliminary dike design applicab le to both disposal si tes has been prepared. Design 
dimensions include a 3:1 exterior slope, a 12-foot-wide crest, a 2.5:1 vertical interior slope, and a 
20-foot-wide berm between the interior toe of the embankment and the top ofslope for the 
excavation. The embankment slope for interior excavation will be 2.5:1. 

5.2 Blasting Methodology 

Dming consultation regardi ng blasting, the Corps agreed to implement the same blasting 
protection measures and monitoring procedures as proposed for the expansion of the Port of 
Miami and deepening of the Lummus Turning Basin (Miami Harbor, Phase II), known as the 
Navy Diver Protocol, plus an additional 500 feet to the safety zone. Furthermore, the Corps 
agreed to revise the blasting protection measures should the results of the Miami Harbor PhaseD 
indicate the need based on input from State, Federal, and local governmental agencies. In 
addition, the Corps has agreed to avoid blasting activities during tlie winter (November 15 to 
March 15), when manatees typically are present in greater numbers. 

The Corps states that to achieve the proposed depths at Port Everglades, pretreatment of the rock 
areas may be required. Blasting is anticipated for deepening the Main Harbor Area (MTB and 
STB), South Access Channel, and the TN. 

The channel excavation activities may occur in the following manner: 

I. 	 Contour dredging with either bucket, hydraul ic or excavator dredges to remove material 
that can be dredged conventionally and determine what areas require blasting; 

2. 	 Pre-treating (blasti ng) the remaining above grade rock, drilling and blasting the "Site 
Specific" areas where rock could not be conventionaUy removed by the dredges; 

3. 	 Excavating with bucket, hydraulic or excavator dredges to remove the pre-treated rock 
areas to grade; and 
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4. 	 All drilling and blasting will be conducted in strict accordance with local, State and 
Federal safety procedures. Marine Wildlife Protection, Protection ofExisting Structures, 
and Blasting Programs coordinated with Federal and State agencies. 

1n addition, industry standards and Corps, Safety & Health Regulations typically limit the weight 
ofexplosives to be used in each blast to the lowest poundage (approximately 90 pounds or less) 
possible to adequately break the rock. The following safety conditions are standard and will 
likely be implemented in conducting underwater blasting: 

1. 	 Drill patterns are restricted to a minimum 8-foot separation from a loaded hole; 

2. 	 Hours of blasting are restricted from 2 hours after sumise to 1 hour before sunset to allow 
for adequate observation fo r protected species; 

3. 	 Selection ofexplosive products and their practical application method must address 
vibration and air blast (overpressure) control for protection of existing structures and 
marine wildlife; 

4. 	 Loaded blast ho les will be individually delayed to reduce the maximum pounds per delay 
at point detonation, which in tum will reduce the mortality radius; 

5. 	 The blast design will consider matching the energy in the "work effort" ofthe borehole to 
the rock mass or target for minimizing excess energy vented into the water column or 
hydraulic shock. 

The U.S. Navy Dive Manual and the FWC Endangered Species Watch Manual calculate the 
radius (in feet) ofthe danger zone, R, for an uncontrolled blast suspended in the water column as: 

R = 260 x (the cube root of the weight ofthe explosive charge in pounds). 

The Corps contends this formula is conservative for the blasting in the Port because the blast will 
be confined within the rock and will not suspend in the water column. 

5.2.1 Proposed Protection Measures 

Because of the potential du ration of the blasting and the proximity of the blasting to important 
habitats, the Corps has indicated that in addition to the Standard Manatee Protection 
Construction Conditions, conservation methods will be included in the project design to reduce 
possible adverse effects to marine wildlife. The Corps recognizes that it is crucial to balance the 
demands of the blasting operations with the overall safety of the species. However, a safety 
radius that is excessively large will result in significant delays that prolong the blasting, 
construction, traffic and overall disturbance to the area A radius that is too small puts the 
animals at too great of a risk should one go undetected by the observers and move into the blast 
area Because of these factors, the goal is to establish the smallest radius possible without 
compromising animal safety and provide adequate observer coverage for whatever radius is 
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agreed upon. The Service has provided suggestions concerning the blasting protocols in the 
Recommendations section of this FWCA Report. 

The Corps has indicated that aerial reconnaissance ofthe safety radius, where feasible, will be 
implemented and added to a boat-based and land support reconnaissance. An observer will be 
placed on the drill barge for the best view of the actual blast zone and to be in direct contact with 
the blast contractor in charge. In addition, the Corps will not conduct inshore blasting activities 
during the winter when manatees are most likely to be concentrated. 

52.2 Proposed Test Blast 

Prior to implementing a blasting program a Test Blast Program (TBP) will be completed. The 
purpose of the TBP is to demonstrate and/or confirm the following: (1) drill boat capabilities and 
production rates; (2) ideal drill pattern for typical boreholes, (3) acceptable rock breakage for 
excavation; (4) tolerable vibration level emitted, (5) directional vibration; and (6) calibration of 
the enviionment. 

The TBP begins with a single range of individually delayed holes and progresses to the 
maximwn production blast intended for use. Each test blast is designed to establish limits of 
vibration and airblast overpressure, with acceptable rock breakage for excavation. The final test 
event simulates the maximum explosive detonation as to size, overlying water depth, charge 
configuration, charge separation, initiation methods, and loading conditions anticipated for the 
typical production blast. 

The results ofthe TBP will be formatted in a regression analysis with other pertinent information 
and conclusions reached. This will be the basis for developjng a completely engineered 
procedure for the Blasting Plan. During the testing the following data will be used to develop a 
regression analysis: (1) distance; (2) pounds per delay; (3) peak particle velocities; (4) 
frequencies; peak vector sum; and (5) air blast overpressure. 

5.2.3 Other Rock Removal Methods Considered 

The Corps has investigated other alternatives to remove the rock in Port Everglades without 
blasting through the use of a punch-barge. It was determined that the punch-barge, which would 
work for 12-hour periods, strikes the rock below approximately once every 30 seconds. This 
constant pounding would serve to disrupt manatee behavior in the area, as well as impact other 
marine animals in the area. Using the punch-barge will also extend the length of the project 
temporally, thus increasing any potential impacts to all fish and wildlife resources in the area. 

The Corps beli eves that blasting is actually tile least environmentally impacting method for 
rcemoving the rock in the Port. Each blast will last no longer than 25 seconds in duration, and 
may even be as short as 2 seconds, and will be spaced 12 hours apart. Additionally, the blasts are 
confined in the rock substrate. Boreholes are drilled into the rock below, the blasting charge is 
set and then the chain ofexplosives is detonated. Because the blasts are confined within the rock 
structure, the distance of the blast effects are reduced as compared to an unconfined blast. 
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5.2 Proposed Mitigation 

Mitigation for mangrove and seagrass impacts would be provided through the West Lake Park 
restoration program. Mitigation for reef and hard bottom impacts would be provided through 
artificial reef creation at existing permitted sites offBroward County. 

The Draft West Lake Master Plan (Miller Legg & Associates, Incorporated 200 I) was developed 
by consu ltation with Broward County's Port Everglades Department, Parks and Recreation 
Division, and Aviation Department to restore and enhance wetlands and other ecosystems at 
West Lake Park. Mitigation measures on the West Lake Park property would conform with the 
approved master plan under development and foUowing agency concurrence. Table 5 provides a 
summruy ofconceptual creation, restoration, enhancement, and acq uisiti on opportunities with 
acreages and benefits for all measures. 

5.3..1 Mangrove Mitigation 

The Port Everglades Navigation Proj ect Draft Comprehensive Mitigation Plan submitted by the 
Corps includes the creation, restoration and enhancement ofmangrqye wetlands and associated 
estuarine resources thro ugh a number of approaches including the restoration of mangroves on 
9.0 acres ofspoil islands and the restoration of 9.2 acres of shallow wate r tidal flats. Out-of-kind 
measures would include shoreline stabilization with riprap to protect over 185 acres ofestuarine 
resources; the restoration of tidal channels and installation of new culverts which would provide 
water qual ity and ecological benefits to 118 acres of estuari ne resources; maintenance d redging 
of25 acres to remove silt and improve tidal flushing; and wetlru1d p lanting ofexposed banks and 
highly erodable soils ( 18 acres), which would provide benefits to 56 acres of mangrove habitat. 

5.3.2 Seagrass Mitigation 

Seagrass habitat would be created through the removal of 8.1 acres of spoil islands and 
stabilization of shorelines within each excavated area. Three spoil areas would be excavated to 
an elevation consistent with the depths where seag:~·ass beds occur adj acent along the AIW. It is 
anticipated that depths would range from -1 foot to -4 feet Mean Sea Level. Seagrass recmi tment 
would occur rapidly by H wrightii and both H. decipiens and Hjohnsonii, all of which 
commonly occur along the shallow flats adjacent to the maugrove fringe. mthe event that 
natural recruitment has not occurred within 12 to 18 months following excavation, planting of 
seagrass dono r material would be initiated. Submerged aquatic vegetation (SA V) restoration 
within West Lake Park would occur as a result of enhanced fl ushing and circulation pattems 
along the southeastern region of the interior lagoon. Over 12 acres offlushing channels would be 
expanded, improved or culverts installed, resulting in improved water quality, clarity and 
su bstrate conditions more suitable for seagt-ass propagation in the interior embayment. Based on 
observed changes in seagrass cover ru1d existing seagrass bed occurrences, it is anticipated that 
40 to 60 acres of SAV, .including H johnsonU would be restored. Monitori ng would be 
conducted to document physical changes in the lagoon and seagt·ass recruitment. 
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5.3.3 Other Proposed Enhancement Measures in West Lake Park 

Other measures prnposed to protect and/or enhance .fish and wildlife and protected species 
known to occur in the park include enhancement to bird rookeries (2.0 acres), the installation of 
manatee protection barriers at ti1e entrance to Whiskey Creek and other channels occupying 56 
acres of the park land, and the establishment of five osprey towers. Over 100 acres of out-parcels 
would also be acquired and placed under a conservation easement. 

The mitigation plan proposes several activi ties that may improve water quality and hydraulics in 
West Lake Park and the surrounding estuary. According to the plan, results may include benefits 
io existing submerged aquatic vegetation (SAV) habitat and mangroves and benefit through 
creation of substrates suitable for colonization by SAV and mangroves. Proposed activities 
include removal of silt in 25 acres of tidal channels and the installation of new culverts to 
increase circulation/tidaJ flushing through approximately 12 acres of tidal channels. The 
complete West Lake Mitigation Plan is presently undergoing interagency review as a Regional 
Offsite Mitigation Area. The Corps Regulatory Division is reviewing the project under 
Application No. 2002000072 (IP-BP). 

5.3.4 Proposed Mitigation Monitoring at West Lake Park 

The following monitoring plan for mangrove wetland restoration was developed by Miller Legg 
& Associates, Incorporated, on behalfof the Broward County Parks and Recreation Division, and 
submitted to Broward County Department ofPlanning and Envirorunental Protection, the South 
Florida Water Management District, and the Corps' ReguJatory Division as Appendix 13 ofan 
application for the Enviroru11ental Resource Permit that will govern compensatory mitigation 
activities that may take place in West Lake Park (Miller Legg & Associa tes, Incorporated 2001). 
Because the current project proposes to utilize West Lake Park for mitigation areas, the Corps 
similarly p roposes this plan for use in mangrove restoration areas developed to compensate for 
losses of mangrove habitat due to impJementation of the Recommended Plan. 

• 	 Tree/shrub plantings will be visually monitored to assess survivorship rates. 
Survivorship rates or planted trees/shrubs in mangrove and maritime hammock areas 
will be assessed based upon counts of flagged trees randomly placed within plus or 
minus 2-meter-wide belt transects. Growth rates and overall health will also be 
assessed fm tree/shrub species within tl1e sampJing transects; 

• 	 Tree/shrub success criteria shall be based upon survivorship rates of 80 percent or 
greater for planted and/or naturally recruited species. Survivorship rates within 
sampling transects wi ll be extrapolated to detem1ine tree/shrub survivorship rates for 
all mangrove areas; 

• 	 The success criteria shall also incJude a target of 5 percent or less coverage by 
nuisance/exotic vegetative species within the p lanting areas. The following 
infonnation will be included in the time zero and semi-annual monitoring reports: 



(1) 	 A summary of visual field observations, including survivorship and 
percent coverage data obtained from the above-noted sampling 
activities; 

(2) 	 Physical conditions during the monitoring event including weather, 
wind direction and speed, tide direction, water temperature, and 
turbidity levels; 

(3) 	 A photographic record taken from fixed photo stations; 
(4) 	 Staff gauge water level readings from time period ofmonitoring 

activities; 
(5) 	 Incidental observations offish/wildlife utilization and sampling for 

aquatic macrofauna. Fisn ana macro-invertebrates may be san1pled 
using 1-metel tlu·ow traps; 

(6) 	 Evaluation of the success of the mitigation, maintenance effort; and 
(7) 	 Comments and/or recommendations for permit compliance. 

• 	 Those agencies receiving and reviewing reports include the Broward County 
Department ofPlalllling and Environmental Protection, the SFWMD, and the Corps; 

• 	 The maintenance shall be performed quarterly for a period 5 years. A survival rate of 
80 percent for the installed tree/shrub species in the mangrove planting areas is 
anticipated through implementation of the mitigation program; 

• 	 The permittee is responsible for the removal ofnuisance and exotic vegetation and 
debris from the mitigation area for a Length of the monitoring period and in 
perpetuity. Exotic vegetation shall include such species cunently listed by the 
Florida Exotic PesfPlant Council. Nuisance vegetation can include, but is not 
limited to, such species as primrose willow, saltbush, torpedo grass, and cattail. 
Mitigation areas shall be free from exotic/nuisance vegetation immediately following 
a maintenance activity. Total coverage of exotic and nuisance species shall not 
exceed 5 percent between maintenance activities; 

• 	 Maintenance may be conducted quarterly and will use appropriate methods of control 
which include, but not necessarily limited to, cutting, mowing, chemical treatment, 
hand-removal, or any combination thereof; 

• 	 Upon completion of the required monitoring period, Broward County Parks and 
Recreation Department will be responsible for the perpetual maintenance and 
management of the mitigation areas (Miller Legg & Associates, Incorporated 2001); 
and 

• 	 In addition to the above, the Service recommends that tneEstuarine Wetland Rapid 
Assessment Procedure (EWRAP) be used as an additional tool to gauge mangrove 
restoration success. Baseline scores are available from the Service. 
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5.3.5 High and Low ReliefHardbottorn and Coral Reef Mitigation 

Direct impacts to reef and hardbottom habitats would be mitigated for by the creation ofartificial 
reef habitat at a 2: 1 ratio for high relief reef hab itat and 1.3: 1 ratio for low rel iefreef habitat. 
Mitigation reefs would be constructed in two different designs, to reflect the differences in the 
habitat structu re of the two types ofreef/hardbottom habitat to be impacted. The proposed 
mitigation would be type fo r type, to reflect the ecologica l differe nces between the different reef 
types impacted. A total of 19.36 acres of low relief/low complexity (LRLC) reef would be 
created to mitigate for the new low reliefreef habitat (7.48 acres for new low relief habitat and 
11.88 acres for previously impacted low relief habitat). A total of21.64 acres ofrughrelief/high 
complexity (HRHC) reef would be created to mitigate for the high relief impact. 

5.3.6 Hard bottom reef and coral reef mitigation plan 

The monitoring plan for the created reefs, consists of both physical and biological components. 
Physical monitoring will assess settling of reef materials, while biological monitoring will assess 
populations of algae, invertebrates, and fishes , as compared to control sampling ofnearby natural 
reefs. Monitoring would be conducted annually in the summer months. In order to supplement 
quantitative monitoring, each sampling effort would inc! ude a video taken along transects within 
the area of the mitigation reefs. The mitigat ion reefmonitoring plan, tailored in design and 
protocols after Broward County's on-going artificial reef monitoring program, is also associated 
with the Broward County Shoreline Protection Project mitigation. Currently, the Service is 
working with an interagency team known as the Port Everglades Reef Group is scheduled to 
meet to address detai ls of mitigation reef siting, design , and monitoring. The initial proposal 
consists of the following: 

1. 	 Five randomly selected locations on each type ofmitigation reef will be used as 
photoquadrat stations to assess sessi le invertebrate and algae abundance. Randomly 
selected stations on high and low relief natural hard bottom reefs will a lso be established 
to serve as controls. Locations for a half square-meter photoquadrats will be marked 
using steel pins and Differential Globa l Positioning System. Invertebrate and algal 
abundance will be evaluated f rom digital photography ofeach quadrat. Species will be 
identified to the lowest p~ctical taxon and ranked in order ofabundance. Superimposing 
a grid over the digital image and counting bare and colonized grid squares will assess 
overall peJcent cover (Bohnsack 1979). Criteria fo r success ofthe mitigation reef will be 
based upon a comparison of a total percent cover of algae and invertebrates at the new 
re.efs and at control reefs of corresponding relief type. The criteria for success ofthe 
mitigation reefs in establishing a simi lar community structure will be a fmding ofno 
significant difference in the rank abundance orders of species between mitigation and 
control reefs ofeach type. Statistical comparisons between mitigation and control reefs 
will be made using the Wilcoxon Rank -Sum (Zar 1984) or similar nonparametric test at p 
=0.05. 

2. 	 Fish population evaluations will be based on visual censuses conducted separately on 
HRHC and LRLC mitigation reefs and high and low relief control reefs. The point-count 
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method (Bohnsack and Brumerot 1986) will be used for fish assessment. This method has 
the advantage ofgathering quantitative data in a relatively short time in a very repeatable 
pattern that-is relatively insensitive to differences in habitat structure. Each census will 
have a duration of :five minutes and a radius (the distance from the stationary observer) of 
10 feet. Ten censuses will be collected on each of the four reef types. Data from these 
types of censuses is rarely normally distributed, so the Wilcoxon Rank-Sum or a similar 
nonparametric test will be used for significance testing. The criteria for mitigation reef 
success will be a finding of no significant difference at p = 0.05 between reef type pairs 
(HRHC vs. high relief control and LRLC vs. low relief control). 

3. 	 ResuJts of all mitigation-reefmonitoring efforts would be summarized in an annual report 
to be completed by December 31 of each year the mollitoring program is in place. Copies 
of the report w ill be distributed to all concerned age11cies and interested parties. 

4. 	 Anchors are placed to both sides of the dredge to provide the ability to swing the dredge. 
The anchors are placed using a crane on a workboat. Implementation ofan anchoring and 
vessel operation plan to effectively minimize anchor and cable impacts to hard bottom 
habitat would occur through the Request for Pl'oposal (RFP) process and would include 
incentives to encourage potential contractors to avoid reef impacts. The evaluation 
criteria in the RFP would consider the technical aspects of the contractor's proposal as the 
most significant factor. As a result, the vessel operational and anchoring plan that best 
avoids or reduces impacts to reefs would receive the highest evaluation and the incentives 
that fo llow. Potenti al ideas provided by coordination with the Department of 
Environmental Resources Management, dredging companies, and other consultants that 
would probably appear in contractor proposals for evaluation during the RFP process 
include: 

• 	 Use of surge buoys along the anchor cable to help lift it up off the reef areas 
during dredgi ng operations to minimize the area impacted by the anchor cable; 
and 

• 	 Restricted anchor placement, which restlicts placement of the anchors for the 
cut!er-suction dredge to within the channel edge limits. That method reduces 
impacts but almost doubles dredging time since only half of the channel can 
effectively be dredged at one time. 

6.0 EVALUATION OF THE RECOMMENDED PLAN 

The evaluation of the Recommended Plan (Alternative 7) examines the likely impacts ofproject 
activities to fish and wildlife resources. In addition, both direct and indirect effects on resources 
are predicted. Effects on habitats are discussed tlmmgb examining biological communities, 
while effects of the project on important fish and wildlife taxa, such as protected species and 
managed species, are discussed in subsequent sections. 
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6. I Fish and Wildlife Resources 

As stated earlier, the Recommended Plan would impact 11.55 acres-of mangrove wetlands, 0.99 
acres of seagrass habitat within the existing channel, 4.01 acres of seagrass habitat outside of the 
existing channel, 14.89 acres oflow relief reefhabitat, 10.82 acres ofbigh relief reef habitat, 218 
acres of wwegetated bottom hab itat, and EFH. Mixed and monoculture beds (2.44 acres) of 
Johnson ' s seagrass would also be impacted by the recommended a lternative. The Corps 
anticipates fue impacts wiJI be temporary, as much ofthe habitat would either recover or be 
replaced. The Recommended Plan would also impact water quaHty by causing increased 
turbidity during construction activities, although these impacts would be temporary. Mitigation 
for seagrass, mangrove, and unvegetated bottom habitat is proposed by creating and enhancing 
mangrove and seagr·ass habitat at West Lake Park immediately south ofthe project site. 
Altificial reef habitat creation is proposed to offset impacts to high and low relief reefhabitat. 

6. 1.1 Coastal Strand 

Though impacts to the beaches in the project area are not anticipated, 15.64 acres of coastal 
strand uplands will occur due to the required relocation and reconstruction of the USCG boat 
basin and associated facilities. Impacts due to Elements S-5A (modified) and S-9 will occur 
mostly on previously impacted Port property and canal banks dominated by invasive species, 
whereas Element S-lB (modified) (1.45 acres) will affect John U. Uoyd SRA lands comprising 
both invasive species and native coastal scrub communities. 

6.1.2 Mangroves 

6.1.2.1 Direct Hnpacts 

Service biologists examined project area mangrove wetlands on September 12, 200 1, to 
characterize habitat quality and composition. With this information, an EWRAP was completed 
post-inspection by the Service, to assist in determining functional level of these wetlands 
(Appendix B). Table 6lists mangrove impacts based on habitat type and project element 

6.1.2.2 Indirec[ Impacts 

Removal ofmangrove trees may indirectly impact adjacent land by destabilizing sediments, and 
dislodging adjacent roots and pneumatophores, potentially destroying additional trees. If these 
alterations significantly alter substrate elevation and hydrology of microhabitats, various 
opportunistic invasive species such as Brazilian pepper may proliferate. 

The proposed project would allow larger vessels and a greater number of vessels to pass tlu-ough 
channels adjacent to mangroves. Increased wave/current energy could prevent propagule 
establishment, and may impact shallow root systems (Odum and Mcivor 1990). In ad dition, 
waves prevent the accumulation offme sediment, which would create anaerobic conditions 
typical of mangrove substrates, and hence increase the likelihood ofvascuJar plant competition 
(Mitsch and Gosselink 1986), including exotics. The Recommended Plan does not clearly 
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jndicate if there will be a replacement of the r iprap breakwaters that exist to buffer these effects 
along the west shore ofJohn U. Lloyd SRA. However, the Corps has proposed to construct a 
submerged environmentally seawall to avoid indirect impacts to mangroves as a result of side 
slope sloughing along the south side of the DCC, the western boundary of John U. Lloyd SRA of 
the SAC, and the 1N. 

Other indirect impacts may occur from bulkhead construction along the DCC. Bulkheads may 
cau se a decrease inwater qual ity and increase erosion (wave reflection and sediment suspension) 
for to West Lake Park mangroves south of the Canal. 

6.1.3 Seagrass Beds 

6.1.3.1 Direct Impacts 

The Recommended Plan includes the pennanent removal of 5.0 acres of seagrass habitats, 0.99 
acre within the existing channel and 4.01 acres outside of the existing channeL The Corps 
anticipates recolonization ofH decipiens withjn the OEC and other channels. The Service 
beli.eves that post construction depths of the channels will likely limit recolonization of the 
species. Seagrass species that are most likely to be adversely impacted in other channels include 
H decipiens, H wrighlii, and H johnsonii. These beds are patchy with less tban 5 percent 
coverage and average density values of0.32, 0.31, and 0.14, respectively (DC&A 2000). 

Dredging efforts to deepen and widen the DCC and a section of the AIW for project 
implementation will include the removal ofapproximately 0.76 acre ofseagrass habitat. These 
sea grass beds occur along the southern side of the DCC, near a tidal creek, and in the AJ.W south 
of its juncture with DCC. Seagrass in the DCC is very patchy with coverage ofO.lOOO (less than 
5 percent) and a density of0.003l (DC&A 2000). Another seagrass bed of similar composition 
was found in the area where a proposed small turning basin is proposed in the AJW. 

In generaJ , seagrass destruction results in loss of refugia and foraging habitat for many 
invertebrate and vertebrate species, including both protected and managed species. Removal of 
seagrasses also affects the ecosystem by impeding important processes and functions such as 
sediment stabilization, nutrient cycling, and oxygen production. In addition. proposeclactivities 
will destroy seagrass beds comprising a federally threatened species, Johnson's seagrass. 

6.1. 3. 2 Indirect Impacts 

Seagrass beds located adjacent to the MTB, along the eastern shore ofthe SAC, within the AIW 
south of the DCC intersection, and in a tidal creek just south the DCC are subject to indirect 
impacts. Elements S-lB (modified) and S-SA (modified) will likely have greater indirect 
impacts on seagrass habitats within and adjacent to the project area than Elements S-8 and S-9. 
The former two elements involve removal ofgreater volumes ofsediment, and involve areas that 
are situated adjacent to beds that are not proposed for removal. Some of these beds that will be 
indirectly affected include the threatened Johnson 's seagrass. 
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Indirect effects to seagrass habitat due to dredge activities in the project area may be long-term or 
temporary, depending on the degree ofdisturbance and the length of the interval over which the 
disturbance occurs. Should dredging activities result in re-suspension ofhigh concentrations of 
fine sediments into the water column~ tides and currents may transport these sediments over 
adjacent seagrass beds where they may be deposited. Potential indirect losses of habitat or a 
temporary reduction in seagrass productivity and habitat quality may result. Another indirect 
effect that dredging may have would be the change in benthic hydraulics, or the manner in which 
currents move over the substrate. Deepening areas adjacent to seagrass beds may alter how 
currents pass through beds, and thereby change patterns of sediment deposition and other 
physical variables. 

6.1.4 Unvegetated Softbottom Habitats and Rock/Rubble Habitats 

The majority of benthic habitat proposed to be dredged is categorized as either softbottom habitat 
lacking seagrasses or rock/rubble habitats lacking coral communities. These habitats are 
domjnated by a wide variety ofsubstrates, from silt and clays to sand and gravel to rocks and 
rock outcrops. In many cases, scattered rubble remains from previous dredging activities. 
Examples of areas including these habitats are the SAC, the DCC, all tumjng basins, and the 
majority of the IEC. Therefore, all project elements will directly impact softbottom and 
rock/rubble habitats. The majority of these habitats proposed for dredging have already been 
dredged at some time in the past, but there are other areas that are proposed to be dredged for the 
first time. 

Direcl impacts to softbottom and rock/rubble communities would result from the removal of 
benthic organisms and dredged material that contains benthic infauna. In some of the more 
diverse habitats, sponge-algae communities with interspersed colonial organisms may be 
destroyed. However, in deeper areas, or where fine silt and silly sand are dominant, these 
habitats are of lower quality fo r infauna and are believed to play a Jess significant role in terms of 
primary and secondary productivity in the project area. 

Impacts to populations of epibenthic fauna and benthic infauna is expected to be temporary in 
previously dredged areas, as existing depths are presently from 38 to 44 feet. Recolonization by 
opportunistic species shou ld occur within several months, with significant recovery of present 
fauna in one to two years. However, impacts to benthic fauna of existing shallow undredged 
areas, from the proposed dredging, are expected to be permanent and detrimental. Natural 
shallow water habitat will significantly change in character and productivity to communities 
colonizing and utilizing unnatural deep dredge channels and basins within this estuary. This 
degradation was recognized in the planning and implementation ofthe Fort Pierce Harbor 
Navigation Improvement Project of the 1990s. 

The Service has not been provided data associated with shallow sandy bottom habitat in the 
project area, however, studies ofsimilar habitat in the Fort Pierce Harbor area by DEP, 
Continental Sltelf Associates, and Harbor Branch Oceanographic Institute in the early 1990s 
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indicate a diverse and prod uctive faunal assem blage (Service 1994). Benthic macroinfauna 
accumulate and cycle nutrients and energy, providin g food chain support and a d irect food source 
for epibenthic and ichthyofaunal species. The DEP reported both a high number of infaWJal 
organisms (357) and a high number of taxa (51) in their sampling. Continental ShelfAssociates 
reported sampling station taxa ranging from 47 to 75, a Sha~u1on D iversity Index of2.42 to 3.49, 
and 12,045 to 66,666 individuals per square meter. Harbor B ranch Ocea11ographic Institute 
provided species listings, as well, in the F WCA for tlus proj ect. Function and value oftbjs type 
of habitat existing in the action area ofP01t Everglades are expected to be similar. 
Approxi mately 42 acres of shallow bottom will be permanently lost by dredging in the Port's 
Recommended Plan. 

Another direct impact of removing shallow sandy bottom is the loss of suitable su bstrate for 
seagr asses. Seagrass coverage and species composition is ephemeral in habitats such as these, 
changing seasonally and from year to year. 

6.1.5 High and Low Relief Hard bottom Reef and Coral Reefs 

6.1.5.1 Direct Impacts Inside the Existing Channel Zone 

Direct impacts to hard bottom and coral reef communities will occur as a result of the dredging 
process to deepen and widen the OEC. There will be 19.96 acres of impact to reef habitat witlun 
the existing channel including 9.14 acres of low relief reefand 10.82 acres of h ighrelief reef. In 
addition, the proposed proj ect w ill impact established h ard bottom habitat on the limestone walls 
of the existing channel, where approximately 0.29 acre will be impacted. Inshore channel walls 
(i.e., withi n the AIW) also function as hardbottom. Approximately 1.8~9 acres of inshore wall 
habitat will be impacted by the widening of the Widener and SAC (a section of the AIW). 

Hard substrates such as outcrops, rocks, and exposed hard bottom, and associated reef biota, form 
the backbone ofa d iverse, and economically and ecologically important ecosystem. Therefore, 
impacts to habitats within the existing channel are significant. Although these live-bottom 
habitats have been dredged in the past, their value to fish and wildlife is considerable. 
Assemblages of~essile organisms in previously dredged areas may Iecover and reach a 
functional value of hard bottom habitats similar to those currently found in the channel in 
approximately 10 to 15 years. 

6.1.5.2 Direct Impacts Outside the Existing Channel Zone 

Approximately 5.75 acres of previously undredged low relief coral reef habitat will be impacted 
by widening and extending the OEC. 

The coral reef forming the outermost tract is one ofthe most imp01tant coral reef resources in 
southeast Florida. Its distance from shore and the harbor result in increased health and less 
disturbances in comparison to the other two reef tracts. Impact to the reef habitat at the end of 
the OEC would result in direct removal of many coral species including a high density of 
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gorgonians. These coral species provide an important habitat for many fish and other 
invertebrate species. Impacts to this reef habitat will decrease the offshore ecosystem's canying 
capacity for many reef-dependent invertebrate and vertebrate species, including managed spedes. 
Therefore, loss ofcoral reefhabitat may result in changes at the population level for many 
species, and possibly an overall change in fish community structure. Individual coral colonies, 
which may have taken over 100 years to grow to present size, would be lost. With relocation of 
existing hard corals of six inches or greater, most of the ecological functionality of the remaining 
coral and sponge assemblages in these undredged areas may return in less than 30 years. 

6.1.5.3 lndirectlmpacts 

Indirect impacts to dredging hard bottom and reef habitat may include temporary changes in 
adjacent habitats. In particular, reefand hard bottom habitats just outside the new entrance 
channel may be affected. Potential indirect impacts may include there-suspension and 
deposition ofsediments on nearby coraJ reefassemblages. This re-suspension ofsediments may 
a1so result in temporary periods of increased turbidity w ithin the area. The temporary effects of 
this turbidity may include a temporary loss of photosynthetic activity on the reef. 

Other indirect effects include the displacement of fishes and invertebrates during dredge 
operations. Disturbances and physiological impacts caused by the acoustic and pressure effects 
of blasting are not easily anticipated, and may injme or kiJI proximal individuals. 

6.1.6 Essential Fish Habitat 

EFH present in the project area includes seagrass beds, hard bottom, reefs, inshore softbottom 
habitats, the water column, and beds of the red alga genus Laurencia (SAFMC 1998a). With the 
exception of water column habitat and algae beds, anticipated loss of these habitats due to project 
implementation is quantified in Section 6. I. Decreases in EFH, particularly high-quality habitat 
and those designated as HAPC, would affect populations of managed fish and invertebrate 
species. 

The most obvious direct impact ofthe Recommended Plan on managed species in all habitats is 
the potential for mortality and/or injury of indi viduals through the dredging andiOLblasting 
processes. Species in any and all of the project area's habitats are susceptible. Fishes and 
invertebrates are at risk at any life-history stage; eggs, larvae, juveniles, and even adults may be 
inadvertently killed, disabled, or undergo physiological stress, which may adversely affect 
behavior or health. Forms that are less motile, such as j uvenile s hrimp, are particularly 
vulnerable (they would be sucked into the dredge apparatus, or otherwise directly removed from 
their habitat). 

Blasting will also have a direct impact on managed fish species residing in/migrating through the 
harbor and associated waterways. Previous studies (Corps 2000b, Keevin and Hempen 1997, 
Young 1991) have addressed the impacts of blasting on fishes. Fishes with air bladders are 
particularly more s usceptible to the effects of blasting than aquatic taxa without air bladders (e.g., 
shrimp, crabs, etc.), which are more resistant to the impacts of blasting (Keevi n and Hempen 
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1997). F ish species that are relatively small in size and/or exhibit territOtial behavior, are most 
likely to impact during blasting. 

Although dredge operations are likely to directly impact individuals ofmanaged species in 
observable lethal and sublethal manners, dredging and blasting may have more subtle adverse 
effects. These subtle effects act on individuals, but may be perceived only at the population 
level. For example, dredging/blasting activi ties, particu larly in linear corridors (such as Cut 3 
and Fisherman's Channel) may interfere with migration patterns of species that require 
utilization of both inshore and offshore habitats through ontogeny. This is a pruticular concern 
for species that travel along shorelines and bulkheads. Therefo re, dredging berths and littoral 
zonenabitats is anticipated to have greater effects. These impacts may result in displacement of 
individuals or disjuncture in the life-cycles of managed species. 

Impacts to the water column can have widespread effects on marine and estuarine species. 
Hence, it is recognized as EFH. The water column is a habitat used for foraging, spawning, and 
migration by both managed species and organisms consumed by managed species. Water quality 
concerns are of particular importance in the maintenance of this importru1t habitat. During 
dredging in substrates comprising coarser materials and rock, water quality impacts are expected 
to be minimal. However, where silt and/or silty sand are to be dredged, water quality impacts are 
expected to be significant, and take several weeks/months after cessation of dredging activities to 
return to background levels. Re-suspended materials will interfere with the diversity and 
concentration ofphytoplankton and zooplankton, and therefore affect foraging success and 
patterns of schooling fishes and other grazers that comprise prey for managed species. Recent 
efforts to quantify the dredging in1pact area incorporate only the waters directly above dredged 
substrates. However, due to the physical properties of water and the complex hydraulics 
operating within the harbor and channels, these effort s greatly underestjmate the extent of 
negative effects ofdredging. 

Adverse impacts to EFH, such as seagrass beds, inshore softbottom, mangroves, hardbottom , and 
coral reefs result in the loss ofsubstrates used by managed species for spawning, nursery, 
foraging , and migratory/temporary habitats. The most critical losses ofEFH would be those 
areas additionally designated as HAPC. Coastal inlets are HAPC for shrimps , red drum, and 
grouper. lnlets are important for these species that prefer estuarine, inshore habitats s11ch as 
mangroves, seagrass beds, and mudflats. Medium- and high-profile reefs are also considered 
HAPC for grouper, and the hardbottom existing in 0 to 4 meters of depth off ofBroward County 
is listed as HAPC for corals and coral reefs (SAFMC 1998b). 

Significant losses to EFH-HAPC within the area proposed for dredging include destruction of 
seagrass beds and coral reef. Isolated seagrass beds provide important habitat, but seagrasses in 
the project area are even more important due to their proximity to reef and hardbottom habitats. 
Their function is intimately coupled with reefs to provide life-stage-specific habitat fo r cettain 
managed species. Loss of these two habitats (reef and seagrass) will result in a loss ofhabitat 
critical in the spawning and early life-stages for species of the snapper-grouper complex, which 
consists of73 species tl1at commonly use the inshore habitats for part of their life cycle. These 
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include bluestriped grunts, French grunts, mahogany snapper, gray snapper, yell,owtail snapper, 
and red grouper. 

Seagrass beds are also intimately coupled with mangroves. These mangrove areas serve a 
nursery for many managed species including pink shrimp, spiny lobster, and members oftbe 
snapper-grouper complex, many ofwhich also rely on seagrass habitats at certain phases during 
ontogeny. 

Impacts to populations of managed species will occur due to dredging softbottom habitats, 
including those that lack seagt·asses. Dredging will remove benthic organisms used as prey by 
managed species and as a result may temporarily impact certain species~ such as red drum, that 
forage largely on such taxa. Dredged habitats are anticipated to recover, in terms of benthic 
biodiversity and population density, within 2 years. 

Populations of recreationally and commercially important fish species may be affected by 
turbidity, which may alter the algae and plankton assemblages of the harbor, channels, and 
nearshore habitats. Entire food webs rely on specific types ofalgae and plankton. Their absence 
or decrease in concentration could alter primary consumer populations and cause a r ipple effect 
throughout each trophic level in the food chain. 

6.2 Threatened and Endangered Species 

The Corps has determined that the proposed expansion and deepening of the Port Everglades 
Harbor as described in the Recommended Plan "may affect, but is not likely to adversely affect" 
the endangered West Indian manatee, endangered American crocodile, endangered green sea 
turtle, threatened loggerhead sea turtle, endangered Kemp's ridley, endangered hawkskbill sea 
turtle, and endangered leatherback sea turtle, endangered smalltooth sawfish, and endangered 
whale species which are known to occur along the Atlantic Coast. Possible adverse effects to 
these species during construction include injury, mortality, or harassment and may affect the life 
history of these species as a result of the loss or modification of habitats via dredging and/or 
blasting associated with construction. Indirect impacts would include effects to nearby habitats 
or species within nearby areas either during dredging, spoil deposition, or blasting activities as a 
result of turbidity or sedimentation. 

6.2.1 Sea Turtles 

Beaches along John U. Lloyd SRA provide nesting habitat for federally listed sea turtle species 
as discussed previously. In addition, other resources comprise important habitats for turtles. 
Removal of sections of hard bottom, reef, and sea grass habitats will eliminate potential foraging 
habitat for juvenile and adult turtles and refugia for hatchlings. Also, dredge activities and 
associated disturbances (noise, lights, etc.) offshore may interrupt the movement of turtles 
swimming toward or away from nesting beaches to the north or south. Specifically, the highest 
potential impact to sea turtles may result from the use of explosives to break/dislodge rock 
substrates in offshore channels. Threshold lethal pressures for sea turtles are probably similar to 
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those ofmarine mammals (U.S. Department of the Navy 1998, as cited in Corps 2000b). 
Therefore, turtles in the immediate vicinity of any detonation site would likely be killed, and 
individuals existing within 400-600 feet of the blast-would likely su:ff"Cr injury. Additional 
information is provided in Effects ofBlasting below. 

Another possible element of the action that may affect sea turtles is the presence of light and/or 
noise from construction/dredging vessels anchored offshore. These factors may intenupt the 
movement ofadult, nesting, female turtles swimming toward or away from nesting beaches, and 
may cause disorientation of hatchlings following emergence. However, since the Port is an 
active facility, offshore Lighting is not an unusual feature of the area, and should not appreciably 
change the ambient condjtions ofnesting areas in the vicinity of the action. In addition, all 
construction/dredging vessels are required to adhere to best management practices, such as 
preventing lights from exposure to shore through use ofshields. Therefore, no adverse indirect 
impacts to sea tuttle nesting habitat due to dredging operations are anticipated for the proposed 
action. 

6.2.2 West Indian Manatee 

The Service reviewed a biological assessment from the Corps dated March 25, 2002, in which 
the Corps determined the project "may affect, but is not likely to adversely affect'' the 
endangered West Indian manatee. In response, the Service stated that we could not concur with 
this determination based on the blasting protection measures proposed at that time. During 
consultation regarding blasting, t he Corps agreed to implement the same blasting protection 
measures and monitoring procedures as proposed for the expansion ofthe Port of Miami and 
deepening of the Lummus Turning Basin (Miami Harbor, Phase II), known as the Navy Diver 
Protocol, plus an additional 500 feet to tbe safety zone. F urthermore, the Corps agreed to revise 
the blasting protection measures should the results of the Miami Harbor Phase II indicate the 
need based on input from State, Federal, and local governmental agencies. In additio~ the Corps 
has agreed to avoid blasting activities during the winter (November l 5 to March 15), when 
manatees typically are present in greater nu mbers. Based on this infom1ation, the Service 
concurs w itb the Corps' "may affect, not likely to adversely affect" determination. 

The Service has not been able to obtain information to quantify manatee mortality by larger 
commercial vessels. Historically, Pmt Everglades has taken steps to reduce manatee-human 
interaction, injury and mortalities w ithin the Port. These steps have included: (1) posting 
manatee warning and speed zone signs throughout the Port; (2) posting the former "EPA slip" in 
the FPL discharge canal as a "Manatee Nursery Area" to restrict boaters and the general public; 
(3) developing and implementing a manatee protection plan for dredging activities; (4) 
developing and implementing a manatee protection p lan for blasting activities; (5) deepening 
Manatee Lagoon to allow manatees to utilize the area during all tidal stages and increase the flow 
ofwann water; (6) installing floating barricades and signs to prevent access to the manatee 
nursery area; (7) providing Lagoon. Protection at the John U. Lloyd SRA; (8) funding manatee 
research within the Pot1 by the Service, the M iami Seaquarium, and other researchers including 
Wilcox, Reynolds, and Fletemeyer; (9) participating in law enforcement to prevent harassment of 
manatees by swimmers; (10) sending letters to all tug captains prior to manatee season 
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(November 15 - March 3 I) to remind them of the upcoming season and manatee protection 
measures; ( 11) placing fenders approximately four feet in width throughout the entire Port at 50 
foot centers to prevent manatees from being crushed between the ships and the bulkheads; and 
(12) developing outreach programs and materials such as brochures, seminars and public 
presentations. 

Table 7 shows the annual number ofmanatee deaths in Broward County as a result ofvarious 
causes during a 28 year period. The Corps states in their biological assessment that increasing 
the Port size will n.ot have an adverse effect on manatees because data show that manatees are not 
using the Port as a primary habitat. Aerial surveys conducted between 1988 and 1992 show that 
very few manatees prefer the Port area Manatees aggregate in the Port Everglades power plant 
canal, as well as in a berth koown as the "EPA slip." The Port has developed a manatee 
protection plan which includes the placement of4 foot wide bumpers along the s lips to ho ld 
ships 4 feet away from the bulkheads, thus reducing the potential for a manatee to be crushed by 
a ship. In addition, regulations drafted by the State require ships to travel at the slowest speed 
possible to maintain steerage. 

6.2.3 American Crocodile 

The Service concurs with the Corps detennination that the proposed project "may effect, but is 
not likely to adversely affecf' adults, hatchlings, and/or juveniles of the American crocodile 
during dredging or blasting operations adjacent to West Lake Park. Since the implementation of 
protection measures designated to minimize poss:ible adverse effects to frequently observed listed 
species such as the manatee and sea turtles, these provisions will include the American crocodile. 

6.2.4 Joh.nson's Seagras~ 

Dredging will result in the removal ofapproximately 1.79 acres of seagrass beds, where H 
johnsonii is the sole constituent or associate ofother seagrass species, in the ATW and DCC. 
Changes in bottom depth through deepening and widening efforts within the P01t are expected to 
make habitats unsuitable for re-colonization ofH. johnsonii. It is not known if fL johnsonii in 
areas adjacent to dredging zones would be resilient to changes in water quality or to impacts 
resulting from deposition of sediments on blades. Since this species is extremely limited in 
range, and relatively little is known about its biology and ecology, any destruction ofplants, 
especially where monospecific beds are involved, is a critical loss. There are only seven seagrass 
species known in Florida. According to the Federal Register (Apri13 , 2000, 65:17786-17804), 
no areas within the project area have been designated as critical habitat for the species. 

6.2.5 Small tooth Sawfish and Other Protected Fish Species 

Although seagrass and other softbottom habitats will be removed, the Corps does not anticipate 
that the proposed project will have any indirect effects on small tooth sawfish in the vicinity of 
the action area. These habitats may be utilized by the species. However, loss of seagrass habitats 
is relatively small with respect to nearby resources, and will be compensated through mitigative 
measures. Nearshore softbottom areas are also plentiful in and near the action area, and impacts 
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to them would not limit resource use by sawfish, especially since population density of 
individuals in the area is extremely low, or nil. 

Protected species such as the mangrove rivuJus, common snook, and smalltooth sawfish wou ld 
lose valuable habitat (mangroves, seagrass flats, nearshore softbottoms, etc.) ifproject elements 
are carried out. Populations may also be affected by turbidity, which may alter the algae and 
plankton assemblages of the harbor, channels, and nearshore habitats. Entire food webs rely on 
specific types of algae and plankton. Their absence or decrease in concentration could alter 
primary consumer populations and cause a trophic "ripple, up the food chain. The smalltootb 
sawfish may be affected through dredging nearshore areas in channels that are currently suitable 
habitats (areas ofsand and/or mud bottoms less than 30 feet in depth). 

6.2.6 Whales and Dolphins 

Adverse effects to species ofmarine mammals, particularly resident populations ofdolphins 
within the project area, may occur during blasting activities. These effects are described below. 

6.3 Effects ofBlasting 

The highest potential for direct impacts to threatened and endangered marine mammal species 
may result from the use ofexplosives to break/dislodge rock substrates in Fisherman's Channel, 
where manatees are known to congregate during winter months. Both the pressure and noise 
associated with blasting can injure marine mammals. Noise and pressure effects on manatees 
have not been well documented, however, it is assumed that manatees will be impacted similar to 
dolphins. For the current project, there is a risk that both taxa may be affected during the 
proposed blaslingactivities. 

Direct impacts on marine mammals due to dredging/blasting and construction activities in the 
project area include al.teration of behavior and autecology. For example, daily movements and/or 
seasonal migrations ofmanatees and dolp hins may be impeded or altered. In addition, marine 
mammals may alter their behavior or sustain minor physical injury from detonation of blasts 
outside the 600-foot safety zone. Although incidental take would not resu lt from sound/noise at 
this distance, disturbances of this nature (alteration of behavior/movements) may be cQnsidered 
harassment under MMP A and ESA. These are special concerns for resident populations of 
manatees and bottlenose dolphins. 

The use of blasting to break apart substrates in offshore areas, particularly at the outermost reef, 
is strongly discouraged. Effects of blasting on managed/protected reefand pelagic species would 
be detrimental (at the individual and population levels), and it is likely that non-target reef 
structures wi U be damaged, and there wi ll be direct mortality offishes up to 140 fee t away from 
each charge (Keevin and Hempen 1997) and turtles and marine mammals up to 400 feet away 
from each charge. Conducting a test blast with subsequent biological monitoring would help the 
Service appraise what damages would be to loca l fish populations, and allow for exploration of 
mitigative measures that may be employed to decrease impacts. Mortality ofsea turtles and 
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marine mammals can be generally eliminated by ensuring that none pass within 600 feet of the 
discharge. 

Utilizing data from rock-contained blasts such as those at Atlantic Dry Dock North Carolina, the 
Corps bas been able to estimate potential effects on protected species. These data can be 
correlated to the data from the Environmental Protection Agency (EPA) concerning blasting 
impacts to marine mammals. The EPA data indicate that impacts from explosives can produce 
lethal and non-lethal injury as well as incidental harassment. The pressure wave from the blast is 
the most causative factor in injuries because it affects the air cavities in the lungs and intestines. 
The extent of lethal effects are proportional to the animal's mass, i.e., the smaller the animal, the 
more lethal the effects; therefore all data are based on the lowest possible affected mammal 
weight (infant dolphin). Non-lethal injuries include tympanic membrane rupture; however, given 
that dolphin and manatee behavior rely heavily on sound, the non-Lethal nature ofsuch an injury 
is questionable in the long-term. For that reason, it is important to use a limit where no non­
lethal tympanic membrane damage occurs. Based on the EPA test data, the level of pressure 
impulse where no lethal and no non-lethal injuries occur is reported to be 5 pounds per square 
inch pressure during an exposure lasting 1 millisecond. 

George Young (1991) noted the following limitatio ns of the cube root method: 

Doubling the weight ofan explosive charge does not double the efficts. Phenomena at a 
distance, such as the direct shock wave, scale according to the cube root ofthe charge 
weight. For example, ifthe peak pressure in the underwater shock wave from a !-pound 
explosion is 1000 pounds per square inch at a distance of15 feet, it is necessmy to 
increase the charge weight to approximately 8 pounds in order to double the peak 
pressure arthe same distance. (!'he cube root ofeight is two.) 

Effects on marine life are usually caused by the shock wave. At close-in distances, cube 
root scaling is generally valid. For example, the range at which lobster have 90percent 
survivability is 86feetfrom a 100-pound charge and double that range (172feet)fi·om an 
800-pound charge. 

As the wave travels through the water, it reflects repeatedly from the surface and seabed 
and loses energy becoming a relatively weakpressure pulse. At distances ofa few miles, 
it resembles a briefacoustic signal. Therefore, shock wave effects at a distance may not 
follow simple cube root scaling but may decline at a faster rate. For example, the 
survival ofswim bladder fish does not obey cube root scaling because it depends on the 
interaction ofboth the direct and reflected shock waves. In some cases, cube root scaling 
may be used to provide an upper limit in the absence ofdata for a specific effect. 

More recently, studies by Fitu1eran et al. (2000) showed that temporary and permanent auditory 
threshold shifts in marine mammals were used to evaluate explosion impacts. Due to the fact 
that marine mammals are highly acoustic, such impacts in behavior should be taken into account 
when assessing harmful impacts. While many of these impacts are not lethal and this study has 
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shown that the impacts tend not to be cumulative, significant changes in behavior could 
constitute a «take, under the MMP A. 

The effects of blasting on sea turtles and the small tooth sawfish are described as follows. There 
have been studies that demonstrate that sea turtles are killed and injured by underwater 
explosio ns (Keevin and Hempen 1997). Sea turtles with untreated internal injuries would have 
increased vulnerability to predators and d isease. Nervous system damage was cited as a possibl e 
impact to sea turtles caused by blasting (U.S. Departmen t ofNavy 1998). Damage of the nervous 
system could kill sea turtles through disorientation and subsequent drowning. The Navy's review 
ofprevious studies suggested that rigid masses such as bone (or carapace and plastron) could 
protect tissues beneath them; however, there are no observations available to determine whether 
the turtle shel ls would indeed afford such protection. Studies conducted by Klima et al., ( 1988) 
evaluated blasts ofonJy approximately 42 po unds on sea turt l.es (four ridleys and four 
loggerheads) placed in surface cages at varying distances from the explosion. Christian and 
Gaspin's (1974) estimates of safety zones for swimmers found that, beyond a cavitation area, 
waves reflected offa surface have reduced pressure pulses; therefore, an animal at shallow 
depths would be exposed to a reduced impuJse. Tb:is finding, which considered only very sma ll 
explosive weights,Jmplies that the turtles in the Klima et al. (1988) study would be under 
reduced effects ofthe shock wave. Despite tbls possible lowered level ofimpact, five of eight 
turtles were rendered unconscious at distances of 229 to 9 15 meters from the detonation site. 
Unconscious sea turtles that are not detected , removed and rehabilitated likely have low survival 
rates. Such results would not have resulted given blast operations confined within rock 
substrates rather than unconfmed blasts. The proposed action will use confmed blasts, which 
will signifi cantly reduce the area around the discharge where injury or death may occur. The 
Corps assumes that tolerance of turtles to blast overpressures is approximately equal to that of 
marine manunaJs (Department of the Navy 1998), i.e. , death would not occur to individuals 
farther than 400 feet from a confined blast (Ko nya 2001 ). 

Review of ichthyo logica l information and test blast data indicates that fi shes with swim bladders 
are more susceptible to damage from blasts, and some less-tolerant individuals may be killed 
within 140 feet ofa confined blast (Corps 2000 b ). Sawfishes, as chondrichthyans , do not have 
air bladders, and, therefore, they would be more to lerant of blast overpressures closer to the 
discharge, possi~ly even within 70 feet ofa blast. 

Due to conservation safeguards that will be incorporated into the project design , the Corps does 
not anticipate adverse effects to either sea turtles or sawfish. To avoid or minimize any 
possibil ity of direct impacts, blasting is not anticipated to occur offshore where mature females 
may be migrating to nesting areas in the co unty. Risk to sawfish will likely be minimal as there 
are no historic or recent records of the species in the project area. 

6.4 Additional Concems Affecting Fish and Wildlife Resources 
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6.4.1 Contaminated Sediments 

Besides typical concerns associated with contaminants from water-based operations and surface 
water runoff common to marinas and ports, groundwater sampling on Port Everglades property 
confirms large areas ofgross contamination, reportedly due to storage tank leakage. 
Observations are documented ofsignificant standing petroleum "free product, floating and 
mixing on the groundwater table. We understand that although there is a free product recovery 
initiative, funding has been inadequate for remediation. Underground seepage and introduction 
into the Pott's waters through a variety of pathways is expected, as is the fallout and adsorption 
of metals and other fuel elements by underlying sediments. This Port concern is in addition to 
the suspected elevated contaminants levels in the DCC possibly from this situation, as well as 
from marinas and the Fort Lauderdale-Hollywood International Airport upstream . 

Dredging will cause fme particulate material to become suspended, the magnitude of which 
depends on dredging methodology. Ifpresent in sediments, both pelagic and benthic species may 
be exposed to a number of petroleum-based contaminants. Various lethal and sublethal effects 
may result, based on the type and concentrationDf contaminant and duration ofexposure. 

The Port Everglades Harbor Marine Protection Research and Sanctuaries Act Tier 1 Evaluation 
ofDredged Material Disposal (Corps 2002) states that virtually all sediments tested had one or 
more chemical parameters with concentrations that were higher than reference sediments; 
therefore, further testing is needed. 

The Service has also reviewed documents provided by the Corps on March 7, 2002, entitled 
Chemical and Biological Test Data, Port Everglades Harbor, Florida. Generally, laboratory 
detection limits utilized for several pesticides, mercury, and cyanide are too high to properly 
evaluate for potential effects to Service trust resources. Both the Florida Ambient Water Quality 
Criteria and the Sediment Quality Assessment Guidelines (SQAG) provide screening vaJues 
based on documented toxicity to invertebrates for freshwater and marine environments. Because 
data presented in the included Final Report for Port Everglades and Palm Beach Harbor 
Florida: 1998 Evaluation ofDredged Material for Ocean Disposal (Final Report) demonstrate 
detection limits above these criteria, it is not possible to screen these data for the following 
analytes: 

Detection limits are above Florida SQAG (McDonald 1994) criteria for DichloroMdipbenyJ­
trichloroethane (DDT) and metabolites, Chlordane, Dieldrin, Lindane, and Endrin. 

Detection limits are above Florida Ambient Water Quality Criteria (marine surface water: 62­
302.530) for DDT, Dieldrin, Endrin, Endos ulfan, Methoxychlor, Heptachlor, Toxaphene, 
Mercury, and Cyanide. 

Data in the Final Report for metals, Polycyclic Aromatic Hydrocarbons (PAHs) and 
Polychlorinated Biphenyls (PCBs) were adequate for screening level evaluation. Sample site EM 
PE98-4 demonstrated SQAG exceeded levels for copper (threshold effects level) and several 
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PAHs (threshold effects levels). Sample site E-PE98-l exhibited threshold effects level 
exceedances for copper. No sample site demonstrated PCB concentrations in excess ofSQAG 
screening levels. 

Bioassay res1llts presented in the report are thoroughly documented and do not indicate toxicity 
throughout sediment elutriate and sediment bioassays performed for aU sample sites. 

Although bioassays are an important component in a comprehensive study for the determination 
of toxicity to fish and wildlife from dredging, adequate empirical chemical (water and sediment) 
data are also important, especially regarding any efforts to correlate toxicity (indicated by 
bioassays) with any detectable analyte. Several detection limits in this report were too high to 
detect levels at, or even to some degree, above ecological screening criteria established for the 
protection and conservation offish and wildlife. Had any of the bioassays indicated toxicity, re­
sampling and subsequent lab analyses would have been necessary to correlate that toxicity with 
any contaminant or group of contaminants. 

The Service bas concerns about the applicability of this data in providing conclusions regarding 
potential impacts to Service trust r_esources w.h.ich could res:ult from the proposed dredging 
p roject The sampl ing design for the only recent study is limited to a relatively small portion of 
the overall project. A total offou r sample sites was selected within the northern-most portion of 
the project area, .roughly comprising one-fifth of the total area to be dredged . The sampling 
design does not include the DCC, which appears to have high a potential for sediment bound 
contaminants due to the industrial and commercial nature ofadjacent land uses. Though the 
Corps has been unable to p roduce any data for the DCC, the DEP has indicated concern due to 
contaminant sources upstream of the project area (e.g. , marinas and the airport). 

Due to the limited extent and detection methods ofsamp ling and analysis, and the uncertainty of 
spoi l transport and stockpile methodology, the Service cannot adequately address spoil disposal 
impacts to uplands, groundwater, or dewatering. 

7.0 SERVICE'S MITIGATION POLICY 

Potential impacts of the proposed Port expansion project include the follqwing habitat: 
unconsolidated benthic habitat, seagrasses, nearshore hardbottom, coral reef, rock/rubble, and 
channel wall. Impacts may include removal as a result of dredging and/or blasting activities, 
burial from actual fill placement at m itigation and offshore disposal sites, burial and suffocation 
from suspensi.on and settling generated from dredging and/or blasting activities, dredged material 
placement at mitigation site, and damage during construction activities. 

In developing the Service' s Mitigation Policy (Federal Register 46 ( 15), Pg. 7656), the defmition 
of mitigation contained in the Council on Environmental Quality's National Environmental 
Policy Act regulations (40 CFR 1508.20[a-e]) was used. This definition recognizes mitigation as 
a stepwise process that incorporates both careful proj ect planning and compensation fo r 
unavoidable losses and represents the desirable sequence ofsteps in the rnitigatjon planni ng 
process. Initially, project planning should attempt to ensure that adverse effects to fish and 
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wildlife resources are avoided or minimized as much as possible. In many cases, however, the 
prospect of unavoidable adverse effects will remain in spite of the best planning efforts. In those 
instances, compensation for unavoidable adverse effects is the last step to-be considered and 
shou ld be used only after the other steps have been exhausted. 

The Service's Mitigation Policy focuses on the mitigation of fish and wildlife habitat values, and 
it recognizes that not all habitats are equal. Thus, four resource categories, denoting habitat type 
of varying importance from a fish and wildlife resource perspective, are used to ensure that the 
mitigation planning goal will be consistent with the importance ofthe fish and wildlife resources 
involved. These categories are based on the habitat's value for the fish and wildlife species in the 
project area (evaluation species) and the habitat's scarcity on a national, regional or local basis. 
Resource Category 1is of the highest value and Resource Category 4, the lowest. Mitigation 
goals are established for habitats in each resource category. 

The mitigation goal for Resource Category l habitats is no loss of habitat value since these 
unique areas cannot be replaced. The goal for Resource Category 2 habitats is no net loss of in­
kind habitat value. Thus, a habitat in this category can be replaced only by the same type of 
habitat (i.e., in-kind_mitigation). The 1llltigation goal for Resource Category 3 habitats-is no net 
loss of overall habitat value. In-kind replacement of these habitats is preferred, but limited 
substitution of different types of habitat (out-of-kind mitigation) perceived to be ofequal or 
greater value to replace the lost habitat value may be acceptable. The mitigation goal for 
Resource Category 4 habitats (considered to be of marginal value) is to avoid or minimize tosses, 
and compensation is generally not required. 

Priority habitats in the project area are seagrasses, nearshore hardbottom, and coral reef These 
habitals are considered bythe Service to be in Resource Category 2, and no net loss of in-kind 
habitat value is recommended. However, we consider any significant colonies of hard (stony) 
coraJ in this area to be Resource Category 1. Research suggests that two species of brain and star 
coral grow at a rate of approximately 0.5 centimeter per year. Based on this information, we 
estimate it would take these corals, and likely other hard coral species, at least 100 years to reach 
1 meter in diameter. 

7.1 Evaluation of Proposed Mitigation 

7 .1.1 Mangrove 

In 2003, the Corps estimated that 11.55 acres ofmangrove would be impacted by the proposed 
project as a result ofside slope sloughing. An EWRAP was performed to evaluate proposed 
mangrove impact areas and proposed mitigation areas in West Lake Park (Appendix B). 
Calculations indicate that 20.5 acres of restoration ofmangrove habitat on West Lake spoil 
islands would a ppear to provide compensalory mitigation for the proposed 11.55 acres of 
mangrove impacts. It should be noted that EWRAP does not adequately address the benefits that 
mangroves provide, such as water quality, detrital exp01t, and area aquatic food -base. EWRAP 
is an evolving modification of South Florida Water Management District's WRAP, which 
primarily concentrates on the state of the wetland rather than its benefits to neighboring 
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ecosystems. The peripheral benefits can differ in magnitude depending upon hab itat character 
and location. 

To further minimize direct impacts to mangrove habitat, the Corps has agreed to construct 
submerged environmentally friendly seawalls as part of the current Recorrunended Plan along the 
constructed channels along the DCC, SAC, and TN to avoid mangrove impacts caused by side 
slope sloughing. 

The proposed mitigation plan consists of the restoration of mangroves on 9.0 acres ofspoil 
islands in West Lake Park, which the Service considers inadequate. Therefore, the plan will also 
include stabilizing (i.e., riprap) 22.7 acres of mangrove shoreline stabilization (riprap) and 
increasing mangrove fLmction in the estuary. 

The Service supports the removal of dredged material from the West Lake spoil islands for 
mangrove restoration. As previously recommended by the Service, the 8.48 acres of mangroves 
on the west side of the TN should not be dredged since this area was set aside as conservation 
associated with previous Port expansions. The Sexvice objected to the initial dredging of the TN, 
in_volving 18 acres ofmature mangrove habitat, in a 1987letter to the Corps (Appendix A). 

7 .1.2 Seagrass 

The Corps has proposed to mitigate for the direct loss of5 acres of seagrass through the removal 
of 8.1 acres of spoil islands in West Lake Park. To adequately compensate for the temporal loss 
offunction and value of 5 acres of sea grass, a minimum replacement ratio of 3: 1 should be 
applied and 15.0 acres ofseagrass mitigation should be provided. We recommend a minimum 
3~1 ratio due to uncertainties in successful establishment, the presence ofthreatened Halophila 
johnsonii on impact sites, and the potential lack ofadequate seagrass seed source adjacent to the 
mitigation site. The proposed creation of 8.1 acres ofsea grass substrate falls short of a 3:1 ratio. 
Mitigation ratios aside, the Service first recommends minimization of impacts to seagrasses and 
the sandy shoals that suppOLt, and are capable of supporting seagrass, such as those at the 
Widener Shoal and immediately south of the nearby marina basin. The Corps should reduce the 
eastern extent ofdredging in these areas. The preservation of some of the shallow benthic babi tat 
in these areas could reduce seagrass impacts to less than two acres, including the Dania Canal 
area, as growth appears to concentrate nearshore at the Widener Shoal. Appropriate mitigation 
then could be reduced to less than 6 acres. 

The Service supports the proposed mitigation methodology of removal of mounded sediments at 
three spoil islands and stabilization ofshorelines within each excavated area. These spoil areas 
would be excavated to an elevation consistent with the depths where seagrass beds are present in 
adjacent habitat along the AIW. In the event that natural recmitment has not occurred within 12 
to 18 months following excavation, methods to plant seagrass donor material would be initiated 
(Fonseca et al. 1998). Shoreline and soil stabilization activities may increase production by 
reducing tmbidity within the estuary. Also, several derelict barges in a tidal creek will be 
removed, making substrate available for colonization. 
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7 .1.3 Low and High ReliefHardbottom Reefs and Coral Reefs 

The Recommended Plan involves the dredging of approximately 30.71 acres of high and low 
relief reef and hard bottom and coral reef, includi ng 2.18 acres ofchrumel wall habitat. The 
proposed locations for mitigation reefs include previously permitted Broward County artificial 
reef sites (Fig. 14). HRHC and LRLC reef designs are illu strated in Figure 15. HR.HC reliefwill 
range in profile fi·om 3 to 6 feet, whereas LRLC will range from 1 to 2 feet. The HRHC reefs are 
intended to mitigate for impacts to high relief habitat and the LRLC reefs are intended to mitigate 
for impacts to lower relief habitat and for temporal impacts to hardbottom habitat previously 
impacted by channel dredging (DC&A in preparation). Limestone rock excavated from the OEC , 
IEC, MTB, and STB, and, ifnecessary, s upplemental quarried limestone will be used in reef 
construction. 

8.0 RECOMMENDATIONS 

Some elements of the Recommended Plan will have significant impacts on ecosystems within the 
project area. Specifically, these impacts invo lve the elimination of portions of mangrove 
systems, seagrasses, shallow benthic habitats, and live hard bottoms including corals. The 
Service recommends that all efforts to avoid these impacts be thorougWy investigated, and that 
alternative means ofcarrying out project objectives be considered through modifications ofthe 
Recommended Plan. Specific recommendations are as fo llows: 

l. 	Design the new DCC turning basin to avoid 0.89 acre of mature mangroves adjacent to the 
historic spoil area; 

2. 	 Avoid impacts to the mature mangroves currently in a conservation easement west of the TN. 
This would result in the reduction of 8.48 acres of mature mangrove forest impacts. If the 
mangroves can not be avoided, we recommend a mitigation ratio of3: I ; 

3. 	 A void the SAC expansion by both minimizing the dredging and using a bulld1ead-riprap 
system planned for the south side of the DCC; 

4. 	 Consider reducing the extent ofdredging at the Widener Shoal area at the ju nction of the IEC 
and the AIW, and the area south of the nearby boat basin. These shallow sandy areas either 
presently support, or could support seagrasses including Halophilajohnsonii; 

5. 	 Consider maintaining the present 500 foot channel width for the proposed entrance channel 
extension, in lieu ofthe proposed widening to 800 feet to avoid impacts to coral reef habitat; 

6. 	 Relocate existing hard coral species one foot in diameter or greater that are capable of 
relocation, within the footprint of dredging, to appropriate nearby hardbottom substrate prior 
to dredging or blasting in the entrance channel. Or at a m inimum, ailow researchers or other 
appropriate entities to harvest the coral to avoid direct impacts; 
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7 Continue to seek alternative bard bottom and coral reef mitigation options through the multi­
disciplinary Port Everglades ReefGroup; 

8. 	 Develop a water quality monitoring plan wi.th contingency elements. In addition to turbidity 
and sedimentation measurements, chemical parameter selection. should be determined by 
additional contaminant sampling aud analysis. Apply any new information learned to 
reduced turbidity and sedimentation during construction ofprojects, s uch as the Broward 
County Beach Protection Project and the Key West Harbor Expansion Project; 

9. 	 Design dredging to limit the amount offine sediment suspension, to minimize sedimentation 
ofhardbottom or seagrasses, and to minimize contaminant d ispersal; 

10. Provide the Service with final details for disposal methods, e.g., waterway transport methods, 
pipeline corridors, diking. filtering and decanting specifics, turbidity/contaminant 
containment devices at the outfall, and a habitat characterization of the disposal sites. Utilize 
existing corridors and right-of-ways to the maximum extent practicable; 

11. Implement Best Management Practices to prevent excessive siltation during hopper barge 
loading. Proper maintenance ofdredging equipment, use of silt curtains or gunderbooms, 
performing operations when protected species are not present, and dredging only when 
environmental conditions will not contribute to siltation/sediment transport will minimize the 
impacts to fish and wildlife resources. We recommend that certain p rotocols be followed, 
depending on the method used for dredging. Ifa hopper dredge is used, operators should 
eliminate or reduce hopper overflow, lower hopper fill-level, and use a recirculation system. 
If a mechanical dredge is used, operators should increase cycle time and eliminate both 
multiple bites and bottom stockpiling. For operations where a bydraulic dredge 1s used, 
cutterhead rotation speed and swing speed should be reduced, and bank undercutting should 
be eliminated. When applicable, special equipment, such as pneuma pumps, closed buckets, 
large capacity dredges, and precision dredging tools and technologies are recommended to 
further decrease the potential for adverse effects to marine communities (Corps 200 1 ); 

12. The use of blasting to break apart substrates in offshore areas is discouraged. Effects of 
blasting on managed/ protected r~fand pelagic species may occur. Non-target Ieefstructures 
may be damaged, and there could be direct mortality of individuals up to 140 feet away from 
each charge (Keevin and Hempen 1997). Biological monitoring would help appraise 
damages to local fish and invertebrate populations and allow for contingency and mitigative 
measures to be deployed to decrease impacts. The NMFS should be contacted for 
consultation on effects to free~swimming sea turtles; 

13. In order to understand what monitoring criteria, special dredging, and disposal methodologies 
are required, the Corps should expand sediment sampling for contaminants. Sampling should 
include rep resentative berthing cuts or "fallout zones," the TN, Southport Channel, and 
especially the DCC. Lab analyses should be performed similar to the analyses in the Port 
Everglades and Palm Beach Harbor 1998 Evaluation ofDredged Material for Ocean Disposal 
report contract number DACWl7-97-D-0001, but incorporating detection limits consistent 
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with SQAG screening criteria and Florida Ambient Water Quality Criteria. This should 
include a representative bioassay(s) from the DCC; 

14. Water quality and sedimentation monitoring plans should be designed with Service input. 
Sedimentation monitoring would target reef habitat adjacent to offshore dredging and 
seagrass beds near interior Port dredging. These plans should be implemented during project 
construction. Monitoring should also include contingency plans, identifying triggers for 
suspending operations; 

15. In addition to the previously discussed protocols for manatee protectio~, the Service 
encow·ages biological monitoring and documentation in order to assess damage to 
populations of managed and protected fish species; 

16. A monitoring plan to measure hardbottom habitat recovery, including channel walls, should 
be implemented. Monitoring parameters and methods should correspond with those of 
artificial reef monitoring; 

17 .Monitoring ofall mitigation sites, such as seagrass bed restoration, mangreve wetland 
restoration, and creation of artificial reefs, should be performed as per mitigation plans; 

18. In addition to the above, the Service recommends that EWRAP be used as an additional tool 
to gauge mangrove restoration success. Baseline scores are available from the Service; 

19. Nine acres ofspoil are proposed to be removed from West Lake Park spoil islands and 
prepared for mangrove establishment. Ifmature mangrove acreages associated with the TN 
and DCC turning basin are not included in impact summation, and the recommended 
minimizations for the John U. Lloyd SRA shoreline are fo llowed, mitigation for the 
remaining (less than) 3.49 acres ofmangroves impacted would be adequate. Seedlings 
should be planted following earthwork. It is also recommended that the existing riprap 
breakwater bordering the TN mangroves, be breached or culverted in several locations, to 
provide for improved flushing, detrital export, and fish/invertebrate passage and utilization; 

20. The Service believes that the proposed 8.1 acres of mitigation for the direct loss of5.0 acres 
seagrass is insufficient to compensate for the temporal loss offunction and value of the 
habitat. We recommend avoiding direct loss and compensating unavoidable losses at a ratio 
of3:1; 

21. Develop a cable and anchoring plan for construction vessels to avoid anchor cable swing 
damage to coral and hard bottom reefs associated with dredging and blasting. Post-anchoring 
damage assessments should be performed, and any impacts from anchoring and cable 
movement should be quantified and compensated-for in the same manner as direct dredging 
impacts; 

22. Conduct a Habitat Equivalency Analysis to dete1mine the appropriate mitigation ratio for the 
temporal loss of functio n and value of hard bottom reef and coral reef habitat; 
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23. Create a 51-acre mitigation reef to compensate for direct impacts to high and low relief 
hard bottom reefhabitat; 

24. A plan should be submitted to the Service for ann ual monitoring of hard bottom reef and 
chann.el wall biological recovery. 

In addition, the Service recommends inclusion of the following items in the project design to 
further minimize and reduce potential adverse effects of blasting on listed species. These are 
excerpted from the FWC's Endangered Species Conservation Conditions fQr Blasting Activities 
dated Jtme 2001. 

1. 	 The FWC and Service must review a blas6ng proposal prior to any blasting activities. The 
blasting proposal must include information concerning a watch program and details of the 
blasting events. This information must be submitted in writing at least 30 days prior to the 
proposed date of the blast(s) to the FWC, OES-BPS, 620 South Meridian Street, 
Tallahassee$ Florida 32399-1600 and to the Service's South Florida Ecological Services 
Office, 1339 20lh Street, Vero Beach, Florida 32960. At a minimum, the proposal should 
include the following information: 

• A list ofobservers, qualifications, and positions for the watch, including a map 
depicting the proposed locations for the boat or land-based observers; 

• The amount ofexplosive charge proposed, the explosive charge's equivalency in 
TNT, how it will be executed (depth of drilling, in-water, etc.), a drawing depicting the 
placement ofthe charges, size of the safety radius and how it will be marked (also 
depicted on a map), tide tables for the blasting event(s), and time tables (days and 
times) for blasting event(s); 

2. 	 A formal watch coordination meeting at least 2 days prior to the first blast event. 
Attendants should include the designated observers, construction contractors, demolition 
subcontractors, and other interested parties such as the Service, FWC, and NMFS. All 
participants will be informed about the possible presence ofmanatees, dolphins, marine 
turtles or whales in nearshore areas and that c ivi l or criminal penalties can result from 
harassment, injury, and/or death ofa Usted species; 

3. 	 The watch program should begin at least 1 hour prior to the schedu led start of blasting to 
identify the possible presence of manatees, dolphins, marine turtles or whales, ifapplicable. 
The watch program shall continue until at least one half-hour after detonations are 
complete; 

4. 	 The watch program shall consist ofa minimum of six observers. Each observer shall be 
equipped with a two-way radio that shall be dedicated exclusively to the watch program. 
Extra radios should be available in case offailures. Al l of the observers shall be in close 
communication with the blasting subcontractor in order to halt the blast event if the need 
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arises. Ifall observers do no have working radios and cannot contact the primary observer 
and the blasting subcontractor during the pre-blast watch, the blast shall be postponed until 
all observers are in radio contact observers will be equipped-with polarized sunglasses, 
binoculars, a red flag fo r backup visual communication, and a sighting log with a map to 
record sightings. All blasting events will be weather dependent. Climatic conditions must 
be suitable for optimal viewing conditions, determined by the observers; 

5. 	 The watch program shall include a continuous aerial survey to be conducted by aircraft, 
upon Federal Aviation Administration approval, or use other suitable means of 
reconnaissance, to determine the presence ofmarine mammals and reptiles. The event shall 
be halted if an animal(s) is spotted within 300 feet of the perimeter ofthe safety zone or the 
danger zone as defmed by the Corps in their project description. An "all-clear" signal must 
be obtained from the aerial observer before detonation can occur. The blasting event shall 
be halted immediately upon request ofany of the observers. Ifanimals are sighted, the 
blast event shall not take place until the animal(s) move out of the area under their own 
volition. Animals shall not be herded away or harassed into leaving. Specitically, the 
animal must not be intentionally approached by project watercraft. Ifthe animal(s) is not 
sighted _a second time, the event may resume 30 minutes after the last sighting; 

6. 	 The observers and contractors shall evaluate any problems encow1tered during blasting 
events and logistical solutions shall be presented to the Service and the FWC. Corrections 
to the watch shall be made prior to the next blasting event. If any one of the 
aforementioned conditions is not met prior to or during the blasting, the watch observers 
shall have the authority to terminate the blasting event until resolution can be reached with 
the Service and FWC; 

7. 	 Ifan injured or dead marine mammal or turtle is sighted after the blast event, the watch 
observers shall contact the Service at 772-562-3909 and the FWC through the Manatee 
Hotline at 1-888-404-FWCC and 850-922-4330. The observers shall maintain contact with 
the injured or dead marine mammal or sea turtle until authorities arrive. B lasting shall be 
postponed until the Service and FWC can determine the cause of injury or mortality. If 
blasting injuries are documented, all demolition activities shall cease. A revised plan sbalJ 
then be submitted to the Servi_ce and FWC for approval; and 

8. 	 Within 14 days after completion of all blasting events, the primary observer shall submit a 
report to the Service and FWC providing a description ofthe event, number and Location of 
animals seen and what actions were taken when the animals were seen. Any problems 
associated with the events and suggestions for improvements shall also be documented in 
the report. 

9.0 SUMMARY OF SERVfCE'S POSITION 

In conclusion, implementation of the Recommended Plan may impact fish and wildlife resources 
directly and indii·ectly as a result of dredging and/or blasting activities. The fish and wild life 
resources likely to be directly and indirectly affected include seagrass, low reliefhardbottom, 
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high relief coral reefs, rock/rubble habitat, and shallow sandy bottom habitat. The Corps has 
proposed to avoid and minimize potential adverse effects through the redesign or exclusion of 
certain pr-oject elements and the implementation of listed species protection plans during 
construction activities. 

The Service has provided several recommendations in this document to further minimize or 
avoid possible adverse effects of the harbor expansion project on fish and wildlife resources. 
Specifically, the Service recommends the followi ng to better compensate for the temporal loss of 
function and value of the impacted habitats by: (1) significantly increasing the mitigation ratio 
(e.g., to 3:1) for mangroves if the 8.48 acres in the conservation easement can not be avoided; (2) 
increasing the mitigation ratio for impacted seagrass habitat from 1 : 1 to 3: 1 for a total of 15 
acres; (3) developing a Seagrass Monit01ing Plan that contains SllCcess criteria that are consistent 
with Fonseca et al. (1998); (4) creating a 51-acre mitigation reef to compensate for direct impacts 
to h igh and low relief hard bottom reef habitat; (5) providing adequate mitigation for the temporal 
loss of function and value associated with the Jow relief hard bottom habitat located within the 
previously dredged channels, particnlarly the channel walls; and (6) continuing to seek 
alternative methods to mitigate for reef impacts tluough the Port Everglades Reef Group. In 
addition, the Service recommends the development ofa comprehens]ve (pre, during, and post 
project) environmental monitoring p rogram to verify that project impacts occurred within the 
levels anticipated and to ensure that the mitigation areas are performing to a level where habitat 
replacement values are maintained. 

We encourage the Corps to continue to work with the Port Everglades Reef Group to develop 
alternative mjtigation for coral reef impacts and to use "lessons learned" from other projects and 
look forward to our ongoing cooperation in determining suitable impact minimization actions. 
We appreciate the Corps' commitment to maintaining open lines ofcommunication and the 
mutua] exchange of ideas and recommendations tluough the planning process of this 
controversial project. 
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Table 1. Previous Port modification projects . 

Yea•· Project Agen cy Permit Impact Mitigation 
Number 

1983 Berth ~9 Bulkhead USACE 81 L-0624 Unvegetated Creation of 0.4 acre 
and SAC from FDER 060419139 bottom, 311,000 mangroves1 

"Knuckle" (bend) cubic yards (cy) 
to FPLcanal of material 

1984 Pier 7 Channel USACE 83D-244l Unvegetated None 
Dredging between FDER 060257779 bottom, 242,222 
MTB and SAC cy of material 

1984 East SAC dredging USACE 840-0385 Dredge 46 acres None 
from FPL canal to FDER 060748269 unvegetated 
adjacent to Berth 32 bottom, fill4.73 

acres of 
unvegetated 
bottom 

1987 Construct TN USACE 84R-4146 18.27 acres of Creation of45 acres 
FDER 060924019 mangrove of mangroves2 

, 

wetlands preservation of48 
acres ofmangroves3 

, 

designation of 
manatee refuge4 

1989 Construct Berth 33 USACE 84 Y -4246 2.0 acres of Creation of4.5 acres 
FDER 061407349 mangrove of mangroves5 

wetlands 
Located across SAC from Berth 26. 

2Located along east shore of SAC north of John U. Lloyd boat launch, south to across from Berth 
32. 

3Wetlands located north and west ofTN. 

4Located in West Lake Park: Area l , along property just north ofDania Beach Boulevard, 

approximately 500 feet west of AIW, and Area 2, approximately 500 feet west of Intracoastal 

Waterway_, south ofSheridan Street. 
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Table 2. Relative abundance of fish species observed during visual surveys conducted in May 
2001 at nearshore hardbottom and offshore reef sites along transects within the entrance channel 
and adjacent areas (adapted from Dc&A 2001 ). A= abundant, C ... common, 0 =occasional, R 
=rare. 
Common Na me Scientific Nam e C hannel Hard Offs hore 

Bottom R eef 
Bar iack Caranx ruber 0 0 
Beauaregorv 
Bermuda chub 

Pomacentrus oarlitus 
Kvohosus sectalrix 

A 
0 

A 

Blenny Malacoctenus soo. 0 0 
Blue tang Acanthurus coeruleus c c c 
Bluehead wrasse Thalassoma bifasciatum A c c 
Bluestrioed grunt Haemulon sciurus 0 
Checkered puffer Sohoeroides tetudineus R 
Cocoa damsel fish Pomacentrus variabilis A c A 
Duskv damselfish Pomacentrus fuscus c c 
Foureye butterflv:fish Chaetodon caoislratus 0 
French angelfish Pomacanthus oaru 0 0 
French ~runt Haemulon flavolineatum 0 
Gray triggerfish Balistes cavriscus 0 
Green moray Gvmnothorax fimebris R 
Grey angelfish Pomacanthus arcuatus 0 0 
Hairv blenny Labrisomus nuchioinnis R 
Hamlet Hvooolectrus unicolor 0 
Harlequin bass Sen·anus tiJ?Yimts 0 
Highhat Eauetus acumlnatus R 
Hogfish Lachnolaimus maximus 0 
Juvenile grunts 
Juvenile snaooer 

Haemulon soo 
Lutianus soo 

A
. A 

Ocean suraeon Acanthurus bahianus c c c 
Pork:fish Anisotremus vinrinicus 0 
Princess oarrotfish Scm·us Jtuacamaia 0 c 0 
Purolemouth moray Gvmnothorax vicinus R 
Queen angelfish Holocanthus ciliaris 0 0 
Red grouper Eoineohelus morio 0 
Reef butterflvfish Chaetodon sedentarius 0 
Rock beautv Holocanthus tricolor 0 
Scrawled cowfish Lactoohvrus Quadricomis 0 
Seraeant maior Abude(du( saxailis A c 
Sharonose ouffer Canthif!aster rostrata R R 
Sheepshead Archosarf!us orobatoceoha/us R 
Sliooerv dick Halichores bivittatus A c c 
Spanish mackerel Scomberomorus macula/us 0 
Sootfin butterflvfish Chaetodon ocellatus 0 
Soottail pinfish Diolodus holbrooki c 
Spotted goatfish Pseudooeneus maculatus 0 
Stoplight oarrot.fish Soarisoma viride 0 c 0 
Tobaccofish Sen·anus tabacarius 0 
Yellow sti ngray Uroloohus iamaicensis 0 
Yellowhead iawfish OoistoJmC~thus aurfkons R 
YelJowhead wrasse Halichoeres f!arnoti c 
Yellowtail :manQer 0(;J!.urus '-hY..surus 0 Q 

54 




Table 3. N umber of nests for three species of sea turtles at John U. Lloyd SRA during 6 years 
(adapted from Burney and Margolis 1999). 

1994 1995 1996 1997 1998 1999 


Loggerhead 190 248 206 181 253 210 

Green 14 10 18 5 21 2 

Leatherback 0 0 2 3 0 
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Table 4. Project alternatives and recommended plan. 

Alternative Combined General Description 
Number Elements 

1 S-IA Deepen and widen OEC, SAC, 1N, DCC, Widener. 
S-5A Deepen IEC, MTB, and STB. Bulkhead along John U. 
S-8 Lloyd SRA and West Lake Park. 
S-9 

2 S-lA Deepen and widen OEC, SAC, 1N, DCC, Widener. 
S-5B Deepen IEC, MTB, and STB. Bulkhead along JolU1 U. 
S-8 Lloyd SRA. Side s lope along West Lake Park. 
S-9 

3 S-IB Deepen and widen OEC, SAC, TN, DCC, and Widener. 
S-5A Deepen IEC, MTB, and STB. Side slope along John U. 
S-8 L loyd SRA. Bulkhead along West Lake Park 
S-9 

3A S-IB (modified) Same as Alt 3 except greate r impacts to USCG fac ility, 
S-5A (modified) reduced impacts to John U. Lloyd SRA. Impacts to 

S-8 NSU. Greater impacts to West Lake Park. Greater 
S-9 extent in DCC. lncludes extension of OEC an additional 

Extend OEC 2,200 feet. 

4 S- I B Deepen and widen OEC, SAC, TN, DCC, and Wide ner. 
S-5B Deepen .IEC, MTB, and STB. Side slope along John U. 
S-8 Lloyd SRA and West Lake Park 
S-9 

5 NA No-Action Alternative. Port would continue operations 
UJJder existing parameters. 

6 S-IA (revised) Deepen and widen OEC, SAC, TN, DCC, Widener. 
(NED Plan) S-5A (revised) Deepen IEC, MTB, and STB. Bulkhead along John U. 

S-8 (revised) Lloyd SRA and West Lake Park. Includes exte nsion of 
S-9 (revised) OEC an additional 2,200 feet. Spoil disposal to upla nd 

site 1 and ODMDS. 

7 S-1 A (revised) D eepen and widen OEC, SAC, TN, DCC, Widener. 
(Recommended S-5A (revised) Deepen fEC, MTB, and STB. Bulkhead along John U. 

Plan) S-8 (revised) Lloyd SRA and West Lake Park. Includes extension o f 
S-9 (revised) OEC an additional 2,200 feet. Spoil disposal to upland 

sites 1 and 2. 
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Table 5. Habitat restoration and enhancement elements at West Lake Parl<. 

E lement Area Footprint Area Benefit 
(acres) (acres) 

Mangrove restoration from spoil island 
Mangrove protection 

Shallow water tidal flat creation 

ChanneUcirculation Improvements 
Seagrass enhancement by removal of barges 

Hydrologic/circulation/water quality improvement. 
Manatee protection barriers 
Maintenance dredging- remove silt- improve water quality 

Wetland planting to stabilize eroding soils 
Enhance and protect bird rookeries 

Establish osprey towers 
Outparcel acquisition/conservation easement 

9.00 
4.70 

9.20 
11.40* 

3.00 

nla""* 
nla 


25.00* 

18.00 

0.50 


5 towers 

100.00 


18.00 
185.00 

18.00 
23.00* 

3.00 
95 .00* 

58.00 
100.00* 

56.00 
2.00 

12.00 
100.00 

*Circulation/flus hing/d redging improvements estimated to restore 40 to 60 acres of SAY in West Lake 
embayment. 
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Table 6. Recommended Plan impact (acres) by mangrove habitat type. 

S-18 (mod) S-SA (mod) S-8 S-9 Bertbs Tota l 

Mixed species habitat 0.64 0.00 0.00 0 .00 0.00 0.64 

Mature red mangroves at AJW 0.68 0.00 0.00 0.00 0.00 0.68 

Created mangroves 0.64 0.00 0.00 0.00 0.00 0.64 

Mangrove habitat bordered by 0.41 0.00 0.00 8.48 0.00 8.89 
nprap 

Stunted mangroves 0.00 1.05 0.00 0.00 0.00 1.05 

Mature red mangroves at Dania 0.00 0.84 0.00 0.00 0.00 0.84 
Canal 

Scatteredfmjxed mangroves on 0.00 0.50 0.00 0.00 0.00 0.50 
Dacia north shore 

Total 2.37 2.39 0.00 8.48 0.00 13.24 
-
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Tab le 7. Ann ual number of manatee deaths in Broward Co unty as a resu lt of various cau ses 
during a 28 year period. 

Floo d Gate/ O t ber Cold 
W ater c r a rt Cana l Lock Huma n Pe rinatal S t r ess Natural Undetermined Unrecove r ed T otal 

1974 0 0 0 0 0 0 0 
1975 0 0 0 0 0 0 0 
1976 I 0 0 0 0 0 0 0 
1977 0 0 I 0 0 2 0 4 

1978 0 0 0 0 0 0 1 2 
1979 0 0 0 0 0 0 2 0 2 
1980 2 I 0 2 0 0 4 10 
198 1 I 0 0 0 0 0 0 2 
1982 2 0 0 0 0 I 0 4 
1983 I 0 0 0 0 I 0 0 2 
1984 2 0 0 0 0 0 3 0 5 
1985 0 2 0 0 0 I 0 4 

1986 2 0 0 2 0 0 I 6 
1987 5 0 0 0 0 0 0 6 
1988 2 0 0 I 0 0 5 
1989 3 0 0 I 0 0 0 0 4 
1990 0 0 0 0 0 0 0 
199 1 2 I 0 0 0 0 0 0 3 
1992 2 0 0 5 0 0 2 0 9 
1993 2 0 0 0 0 I 0 4 
1994 3 0 0 0 0 0 0 4 
1995 0 I 0 4 0 0 0 0 5 
1996 I 0 0 2 0 I 2 0 6 
1997 0 0 0 0 0 2 0 3 
1998 2 I 0 2 0 0 2 0 7 
1999 5 0 0 4 0 I 5 0 15 
2000 2 0 0 I 0 0 I 0 4 
200 1 4 0 0 3 0 0 0 8 
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Figure 1. Pmi Everglades project location. 
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Figure 2. Mangrove communities in the vicinjty of Port Everglades. 
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F igW"e 3. Seagrass distri bution in the northern portion of the p roject area. 
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Figure 4. Seagrass distribution in the southern pmtion of the project area. 
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Figure 5. High and Low relief bardbottom and coral reef distribution in project area. 
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Figure 6. Threatened and endangered species observations and occurrence. 
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Figure 7. Existing facilities at Port Everglades. 
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Figure 8. Proposed plan to deepen, widen, and extend the OEC. 

Figure 9. Proposed plan to deepen and w iden the TN. 
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Figure 10. Proposed plan to modify the IEC. 

Figme 11. Proposed plan to modify the MTB. 
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Figure 12. Proposed plan to modify the STB. 
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Figure 13 . Two potential disposal sites for material excavated during the Port proj ect. 

70 




I _ -:,., 

:~'-..,.: I ' 

~· - ' lhf"' I--f: 

Figure 14. Proposed locations for mitigation reefs. 
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Figure 15. Conceptual design for artificial reef sites. 
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APPENDIX A 


Previous Correspondence from U.S. Fish and Wildlife Service 
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United States Department of the Interio~· 
FISH AND WILDLIFE SERVICE 

3100 Un.lverdty Blvd. $outh 
Sufte-120 

Jadc..tonville, Florida 32216 

October 28, 1987 

Mr. A.J . Salem 
Chief, Planning Division 
U.S . Army Corps of E~gineers 
P.O . Box 4970 
Jacksonville, Florida 32232-0019 

Dear Mr. Salem: 

This represents the Biological Opinion of the U.S. FiSh and Wildlife 
Service in ·accordance w1 th Sectio~ 7 of the Endangered Species Act · of 
1973, as amended, regarding pennit application 848-4146 (FWS Log No. 
4-l-85-026). Thfs opi n1 on sati sfi es the con_sul ta_tf on requi renents of 
Section 7(~)i2) of the Endangered Species Act of 1973, as amended, and 

1 	 does .not address the requirements of other· envf ro1111ental statutes such 
as tOe National Environmental Policy Act or the Fish and Wildlife 
Coordination Act. A complete. administrative record of this 
consultaUon.s is on file in thfs office . 

) 	 PROJ.ECT DESCR1PTION 

The applicant , Port Everglades Author1 ty, propose~ to construct a 
turning notch or sl1p to facilft~te use of a container P_ort be:fng 
developed northwest of the intersection of the Dania Cut Off Canal and 
the Atlantic Intracoastal Waterway in Broward County, Florida {Figure 
1) . The applicant also intends to dredge. deepen, and backfill a 
portion of the Intracoastal Waterway to construct a bulkhead and 
return wall along the In-tracoastal Waterway and a portion of the Danfa 
Cut Off Canal. 	 · · · 

The turning notch will require excavation of app~ximately 400,000 
cubic yards of organic sons and 800 , 000 cubfc yards of lime rock to 
minus 46 feet mean low water to form a basin with a bottom width of 
800 feet by '900.. feet . · The bulkhead will be on the western sfde .of the 
deep~ned waterway, and w111 extend about 900 feet south of a 
previously pennftted bulkhead to the north. 

To mitigate the proposed wetland f'i 11, the applicant proposes to 
improve wetlands in the John U. Ll oyd State Park, create . new wetlands 
in the parlc, create a manatee refuge at th~ park and provide the State 
with a perpetual conservation easement to the 52 acres of mangrove 
wetlands remaining within the appli cants prope·r.ty. To· allow manatees 

http:prope-r.ty


', 
) 

_·).·: ~ 

1980-81, 110; 1981-82, 57; 1982-83, 56; 1983-84, 28; and 1984-85, 234. 

Cur-rently, the majority of Port activity has been north of the 
discharge cana1. On J·uly 10, 1984, the Corps issued the Port -a pennit 
to construct a 1900-foot bulkh~ad ,(PN 84K-0385) from a point just
north of the discharge canal to the north of the Dania Cut Off Canal. 
Tbi s pro-posed action will increase Port activity to the south with or 
without the turning notch. The turning notch will be loca~ed south of 
th~ discharge canal (Figure 1). The annual number of port vessel 
movements, which 1s deH-ned a·s a single frlp, averaged '· 3,584 from 1978 
to 1985 . The single highest year was 1978 wfth 4,006 movements; the 
lowest was 1983 with 3,206 . The ~onstructfon of the turning notch, if 
approved by the Corps. will enab~e the Port to expand its capability 
to handl e larger containerized ships . At -the present time, about 20 
container ships of between 400 to 700 feet in length use the north end 
of the Port per month (240 per year). When the south end of the Port 
is comp_leted, many of these ships will relocate to this area. It. fs 
estimated that about 300 9f these vessels w111 use the Port, including
the new facility, whfch is an increase 9f 60 vessels per year. In 
addition the Port expects about 54 of the newe·r class container ships,
measuring 950 feet in length, to use the new facilities at the south 
end. With the turning notch in place, a container shtp w111 be 
escorted by 2 tugs, under its own power. Without the notch. the ship 
will be· under dead tOw, with the possibility of one or more additional 
tugs required. · 

Si nce 1974, there has been a cooperative effort between the State and 
the Service to salvage dead manatees and to detennine the cause of 
death. The aistribution of manatee mortality is disproportionate 
between the e-ast and west coast-s of Aorfda, the east coast havfng a . 
significantly hi.gher 1ncf dence of overall mortality. One category of 
manatee mortali1;y is from boat/barge collisions .- of which 69 percent
occurred on the east coast· and 31 percent on the west coast. The 
statewide average for boat/barga mortality is 23. perc-ent. Broward 
County has recorded , a total of 46 dead manatees since 1974, Qf which 
16 have died as a result of boat/barge collisions. 

In the Port Everglades zone, defined to be. from the Dan.ia cut Off 
Canal to the 17th Street Bridge, there have been eight manatee 
fata11ties attrcibuted to boat collisions from 1974· through April 1981 
(F i gure l). One fatality (M8308) is not shown on the map as the exact 
recovery coordinates are not available. Five of the eight animals 
were determined to be crushed with no indication in the report of 
propeller wounds. The remaining three animal s were crushed but with 
propeller wounds as well . Al } eight deaths occurred in January and 
February when manat~es were congregated at the warm water discharge. 
In 1981 there was one recorded fatality; 1983, 1; 1984, 1; 1966, 1; 
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this canal, and either float into the Port Everglades area on 
prevailing currents, or die in ~,e Port. 

The Service is concerned that the potential for increased Port traffic 
south of the discharge canal will contribute to an already serious 
sf tuation that ex1 sts in this area ·. The mortal i zy occurs during the 
winter period when manatees are congregated at the warm water 
discharge. Five of the eight boat-related de.aths in the Port area 
resulted from crushing with no apparent propeller cuts. The depth of 
the Intracoastal Watentay would preclude_an.imal s from being crushed 
between the hull .of the vessel and the bottom of the channel; 
therefore, these animals were killed e_ither by collisions with 
vessels, or from being caught against bulkheads. L~rge recreational 
boats moving slowly or sua11 boats. moving fast can inflict an injur.y 
on impact that will result in death. The Service does not believe, 
however, th4.t fncreasin'g use _of tne Intracoastal Waterway south of the 
discharge canal by one ship per~. will signifi~antly increase the 
threat to manatees over what cur.rently exists at the present time. 
The containe~ ships will be moving very slowly in the middle of the 
channeJ, partially ass1 sted .by tt.lgs throug~out the length of travel. 
As a result-of our review of thfs project and discussions with the 
Port Authority, it is the Service's Biological Opinion that the 
construction of the turning notch is not likely to jeopardize the 
continued existence of the manatee. The standard manatee precautions 

. . wf11 be added to the pennit, if issued • 

..... .) 	 CONSERVATION RECOMMENDATIONS 

We recommend that the following actions be taken 1n order to further 
re_duce tbe lfkelfho_od of addHi.ooaL bQat-reJate!i manatee mortality: 

1. 	 The Port should select another site for the turning notch north of 
the discharge canal to reduce the hazard to manatees. Th.is would 
require either modifying existing facilities or excavating the 
notch from up1 ands. . · 

2. 	 The Port Authority, th~ough an ong1ng educational program, should 
stress to the owners of the tug boats the need tO watch for 
manatees fn the channel and turning notch. Manatees will probably 
use the basin from tfme to time as a refuge, and wfth the 
maneuverin·g of tugs, there is the possibility of ~fnddent. The 
operat9rs should be aware of this, and should check the stern of 
the tug l:lefore engagjng the propeller or backing. · 

3. 	 The Florida Department of Natural Resources shall increase its law 
enforcement capabfl i ty fn the Port Everglades speed zone. This 
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Our Mitigation Policy reQuires that such losses be avoided if at all 
possible before compensation is considered. Although we have worked 
with the applicant from the first stages of project planning, we 
cannot ascribe to the app l i cant's view that these mangrove~ are 
expend~ble. In our opinion, the proposed mtt igation, although it is 
~qually sized, is inappropriate because the losses can be avoided by
relocation of the turning notch to uplands. 

We T"ecommend that this permi .t be denied and the applicant pursue 
other, Tess damaging aTternatives. 

This report represents the ~t·iews of the Department ·of the Interior. 
Please contact this if we may provide further information regarding 
·this permit application • . 

cc: 
EPA, Atlanta; GA 
NMFS, St . Petersburg, FL 
NMFS, Panama City, FL 
FG&FWFC, Tallahassee, FL 
FG&FWFC, Vero Beach, FL 
DER, Tallarrassee, Fl 
AWE, FWS, Atlanta, GA 
SE, Jacksonville, FL 



Since a project of this magnitude in Port Everglades, a documented manatee 
concentration area, has the potential to adversely affect the endangered 
West Indian manatee, ~e believe that Section 7 consultation regarding 
maintenance dredging of the Port will be necessary. In addition, if the 
dredged materia~ ts proposed to be disposed- on the beach ·and listed sea 

·turtles would be affected. Section· 7 consultation for sea turtles would 
also be necessary. 

IR conclus1o~ ~ the Service recommends that the Jacksonville Otstrict 
prepare a supplemental ELS fully describing the proposed action and that 
you solicit public input and fu.lf111 your responsibilities under the 
above--referenced environmental laws and regulations. · 

· We look forward to working closely with you on the supplemental ·EIS. 

Si-Merely yours-. 

~~e~rH 
Field Supervisor 

cc: 

EPA, Atlantclr GA 

NMFS, St. Petersb-urg, FL 

NMFS, Panama City, Fl 

FG&FWFC, Tall~hassee~ FL 

FG&fWFt, Vero Beach, Fl 

DER, Tallarrassee. FL 

FWE. Jacksonvi 11 e, Fl 

DNR, T~llahassee, ~l 
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EXECUTIVE SUMMARY 

The Corps ·of Engineers h3:5 requested comments from the. Fish and Wildlife Serxice 

rega;ding Federal aSSUmption of maintenance dn:dging o{~ort EvergladeS So~thport ' 

Channel and Turning Notch. Dredged material is e.x~tep to. be depositti(f atw{offshore 

disposal site. The disposal site is under study by the Environmental Protection Agency 

and approval fo~ djs~sal of dredged material ~s anticipat~!" to occur prior to ~e first 

dredging operations by the Corps. . · . 


The Pbrt is a winter refuge for manatees due·to the warrn ·water effluent of the Port 

Everglades Power Plant To avoio adverSe impacts on th~ mana~ during dr¢ging, the 

Service recommends that no miilntenari~. dredging be ronducted during the winter 

months from November 14 through Apiii). ' 


. ' 
If fill suitable for beach .disposal is found, the Coq>s propo~ to renourish 1~ beaches 
with that material. In this ever.t, the' Setvice should be notified of the location and . . 
quhlity of the material ~d proJXIIsed disposal site. This would' en~ble th.e ;SeM~ ~o '· 
assess the potential for the fill to damage nearshore reef h$itat In addJ~on, beach . ., 
deposit could ~~rfere with nesting ~y ~tened and C?ndangered sea.turtles if. d~po~~ of . ~ 
such fill should occur duripg sea. turtle nesting season . ~us, the Service recomm~Jl~S 

. that ifbeach .fill is to be dejx>sited during the nesting season (May 15.to October IS) that 
the Corps initiate consultation for sea turtles under Section 7 of the Endangered Species 
Act. 

. .~ 

. . 
lV 

http:addjtj.on
http:beach�disposal.is
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During ebb tide, suspended sediment would be tf!msported out to sea through Everglades 
Inlet. Ocean currents are expected to disperse the sediment over a wide area reducing the 
negative effects to bottom organisms which would otherwise result when the sediment 
settles to the sea floor. Similar impacts due to settling of sediment could occur when 
dredging is conducted during an incoming tide. However, .severe adverse impacts are 

. unlikely due to the scarcity in Broward County ~f bottorh v..!getation such. as sea grasses . 
whicb .:would be vulnerable to such effects. · · ·' ~ · · · · · ·· 

QffshOTe diswsaJ area bottom. The botto¥J1 at .the of.fsho~ dispesal. ¥~ was ~apped by 
side-scan sonar and video under contract to the Enviro'nmental Pio~tion· Agency 
(Continental Shelf, 1986). Official designation of the site as an offshore dispo~ area is 
expect&:! to bC accomplished under the Marin'e ~otectio!l, -R~ch, and Sanct:Uary· Act ·· ··-· 
of 1m by EPA in 1993, prior to the first anticipated mai.i}tena.rlce dredging operations ... ·'· . .. .. . . . . ... · . · : . . · .. :· . 

B. Taxa and Important Species 

Fjshei. Some of the fish species which inhabit the dredge area and that area expected to 

lie within the area of the turbidity plume are tlie jack crevalle, sea cat, mullet, ladyfis}·,. 

tarpon, snook, stingrays, needlefish and banacuda. All of these species are non- ' 

territorial and would leave the area where living conditions are made intolerable by the 

proposed dredgmg. S~me individuaJ.s of territorial speci~: such as the damselfishes and 

gobies may be lost during dredging. · , .... 


Sea Turtles. Should beach diSposal of dredg~ material <>ccur, the suprnlittoral beaches, 

which serve as nesting habitat for threatened and endangerM sea· turtles could be 

adyersely iii_lpac_ted. Four species o(.sea turtle are known to nest on the beaches of 

Broward County. The loggerhead turtle (Caretta caretta) nests primarily on beaches from 

North Carolina to Florida. Approximately n.inety .percent of loggerhead nesting within 

the U.S. occurs in Florida. Green turtle (Chelonia mydas) nesting Within· the 'Q".S. occurs 

principally along east central Florida beaches. Nesting densities are much lower than for 

the loggerhead. The leatherback (I?ermochelys imbricata) rarely nests in the continental 

U.S. The hawksbill Q3retmochelys imbricata) is also a rare nester on southeastern U.S. 
beaches with only 1-2 nests recorded annually in Florida. 
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county, with the Port Everglades Power Plant being the more significant and most heavily 
used of the two. As many as 251 manatees have been sighted in the Port Everglades 
cooling canal during winter cold spells. 

. . :Because of the potential for this ·project to adversely impact the manatee, the Service has 


:·.:;:.·P~.ed the following Biolcigic:al Opinion. 

€-}~:..~~~~ '. -. \: ~ ·. . J~;; : . . ... 

.-:.~;(Biological ~iillon 


~·.~il~~ Fish an~.:vftldlife Service' and the·Florida .Department of Natural ;R~urces have 

~'/· ..compiled n'l~atee mortality records tt;uoughout the species' range since 1974. Over the 

.,~ _' ~)ast _ lS y~ <t::roro-.1974 thr91,1gh December 1990), approximately 24 percent of the 

}~·:y:~rtCct mat)~~ mprtalities were cau~ by collisions with boa~ and/or ~argeS. : The 

,;::i.~....~iffereilce be~een the east and west coasts of Florida in this categoiy is significant. Of 

;:~~;, :·the total mortality due to boat or barge collisions, 69 percent has occurred on the east 


.-:""'~:!Xcoast, while only 31 percent has occurred on the west coast. Over 80 percent of all 

.: manatees observed in Florida carry boat-caused scars. In addition to lethal wounds, non­

.:.:~~:: letHal scarring injuries may impair (~ng, reproduction, :md parenting activities of 
·t. ·· .- manatees. I 

_ :~:.· ~since the mai),atee ~vage program .~gan in 1.974, 56 manatee deaths have been recorded 
: :. :in Broward County. Of these deaths~ 22 are directly attributed to boat/barge collisions. 
.~ :.. ; An additional J-3 manatees have died from undetermined causes, possibly including some 

·.:~·~:·..':~boat-relat.eO ·~.ses.. 

Nine hoat~related man.a~ deaths h~ve ~n re1>9rte<l from the_ar~ between the prc;>ject 
·site and the mouth of Everg'lades Inlet since 1974. Mortalities are concentratecfnear two 

: .< areas which pose a particular threat to .manatees. Four of these animals were recovered 
...,.. .)n front.of tl)e Port Everglades Power Plant, four more manatees were recovered near the 
!~~~~:<:hihinercial port·at the main turning basin, and one other was recovered from within the 
=·.' . · Inlet (See Figure 1). All of these mortalities occurred during the period of lower ambient 
, . : water temperatures, between December and March when manatees are concentrated near 
~;~,::~;; thew~ water effluent of the Port Everglades Power Plant. Six of these have occurred 
.. ,., since 1987. · · · 

' : . • 
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This oonCiudes con-suftatf6n unaer 7Section 7 of the Act, as amended. fftne ie are 
modifications made to the project or if additional information becomes available relating 
to threatened or endangered species, re-initiation of consultation may be necessary. 

Vll. 	 FISH AND WILDLIFE SERVICE RECOMMENDATIONS 

The Fish and Wildlife Service recommends that the following be included in future 
project pJamiing: 

A. 	 PiQject Desi~n 

1. 	 Sbquld material. suitable for beach disposal .be found wiukn·the dredge 

~. the Service should be notjfied before· Qtat materi31 is deposited oil 

Broward County beaches. 


2. 	 The Coxps should supply the Service with the results of all silt/clay 

analyses of the material, the precise locations from which the material for 

analysis was taken, and the area selected for beach deposit:- This woulrl­

enable us to evaluate the potential for adverse impacts on nearshore reef~ 


by deposit of the fill. 


3. 	 In general, we recommend that suitable fin:·if found, be deposited on the 

northernmost beaches of John U . Lloyd State Recreation area above 

M .H.W. This would create a feeder beach which would gradually move 
seaward to replace sand from below M. H.W. which is eroded by storms 
or transported to the south by littoral drift. 

B. 	 West Indian mana~ See Conservation Recommendations made in the Biological 
Opinion section of this report . .. 

C . 	 Threatened and Endangered Sea Turtles 

1. 	 To minimize the need for 'nest relocation and, therefore red.uce the 

possibility of nest burial, crushing of missed nests, and .disturbance to 

nesting females, deposit of dredged material on beaches should be started 

after October 15 and comple~ed before May 15 (preferably after November 

5 and before May 1). Otherwise, we recommend that the Corps of 

Engineers initiate consultation undc:}r Section 7 of the Endangered Species 

Act to address the possible impact of the project to endangered sea turtles . 
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Functional Assessment for Compeosalory Miti gation for Impacts to Mangrove Wetlands at 
Port Everglades, Broward County 

Impact Site Location 
and/or M angrove Type 

Average 
Height 

EWRAP 
. Val uation Acreage 

Functional 
Units 

Mixed habitat 20' 0 .70 0 .64 0 .448 

Joho U . Lloyd SRA-
mature 

20' 1.00 0 .68 0.680 

J ohn U . Ll oyd SRA-
mature w/ dprap 

20' 0.97 0.4 1 0.398 

Previous restoration sites 10' 0 .92 0 .64 0.590 

T umjng Notch 
preservation site 

25' 0 .85 8.48 7.210 

Dania Cutoff Canal-
mature 

15' 0 .90 0.84 0 .756 

Dania Cu toff Canal-
stunted 

4 ' 0 .55 1.05 0.577 

Dania Cutoff Canal, 
north side- sa~uered 

10' 0 .53 0 .50 0 .265 

Total Functional Uruts Lost (i.e., Debits) 10.924 

Wes t Lake spoil island valuation= 0.21 

(6T)A .: H J 
where 6 =functio nal improvement of system from time of implementation to fuU function 

T =temporal loss foetor (value from Ulble body) 
A = minimum area of compensation necessary (docs not inc lude risk factor) 
PU = functional units 

Assumptions: 
(I) I fllyr growth 
(2) average current tree he~ght: 56% at 25'. «CAl at 14 ', therefore overall mean: 20. 16' 
(3) 20-year temporal Jag in functionality (year finish, YF, =20) 
(4) c:ompensadon Initiated io rem- of habitat removal (year Start, YS, = 0) 
(S) 6 =0.97-0.21 a 0.76 
(6) FU =10.92 

Table (version 4.2) vuluc for YF'20 and YS0 = 0.7324 (based on 3% discount rote) 

(0.76)(0.7342}A =10.92 
A= 19.57 

To accoun t fOf uncertainty (risk). necessary acreage 1s expanded to lOSCAl or cakuJated A: 
1957 x I .OS .. 20..55 ACres (required lO compensate for loss of 10.92 FU et Port E~CI'IIIdes) 

http:A=0.97-0.21


United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

South Florida Ecological Services Office 


1339 201
h Street 


Vero Beach, Florida 32960 


February 15,2001 

Colonel James G. May 

District Engineer 

U.S. Army Corps of Engineers 
P.O. Box 4970 

Jacksonville, Florida 32232~0019 


?a>~w/r-
Dear Colonel May: 

tt.~.R c4>k -f;-c_ c -r- ~ 
Thank you for your letter dated February 5, 2001, regarding scoping for delivery of Fish and 

Wildlife Coordination Act (FWCA) reports for several beach rcnourishment and navigation 

projects in south Florida. 


The U.S. Fish and Wildlife Service (Service) shares your concerns about the cumulative 
magnitude of the work being required for this fiscal year. Your letter suggested that the Army 
Corps of Engineers (Corps) could increase the amount of work that would be conducted by 
private contractors to complete this work in keeping with your schedule for these projects Over 
the past few years, we have discussed this situation with Mr. Hanley Smith of the Corps, and the 
Service agreed that additional field surveys by contractors would be necessary, with the Service 
spending a reduced number of days in the field to essentially review the accuracy and 
completeness of the contractor's findings prior to the Service's preparation of draft and final 
FWCA reports. The timing ofour ground~truthing field inspections might vary among different 
projects, but would typically occur after the contractor has been able to conduct their field work 
and has made preliminary findings about the impact of the project on fish and wildlife resources. 
In addition to our previous recognition of this situation, the current hiring freeze in the 
Department of the Interior will, in the short tem1, make it even more difficult to dedicate Service 
personnel to any more than the limited field checking described above for the projects you listed 
in the table enclosed with your letter. You anticipated delivery of several draft FWCA reports in 
April to August of this year. 

The Service agrees that the Corps should obtain the necessary field surveys for fish and wildlife 
resources and their initial assessment of project impacts from contractors. We request that the 
Corps provide us the opportunity to review draft scopes of work to ensure that they include 
clements (e.g maps of seagrass beds with estimates of percent cover and species composition, 
maps of coral reefs and other hard bottom communities, assessment of the effects of turbidity m 
dredging areas, etc.) that the Service considers necessary for completeness. 

http:ofwork.to
http:seagra.ss


Port I~vergladcs expansion 

Project development/evaluation meetings 
5 days x l biologist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2,305 

Resource assessment: field days 
2 days x 2 biologists ................................................ $ 1,844 

Resource assessment: information review and research 
5 days x 1 biologist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 2,305 

Prepare/review FWCA report 
20 days x 1 biologist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 9>220 

Subtotal, Biologist Days .................................................. $I 5,674 

Service Overhead (38%) .................................................. $ 5,956 

· Subtotal, Biologist Days, with overhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21 ,630 

SuP,Elies, miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 200 
'fotal .................................................................. $21,830 


Intracoastal Waterway expansion, Lake Worth Lagoon 

Project development/evaluation meetings 
5 days x 1 biologist ............................................... . $ 2,305 

Resource assessment: field days (
3 days x 2 biologists ............................................... . $ 2,766 

Resource assessment: information review and research 
5 days x 1 biologist ............................................... . $ 2,305 

Prepare/review FWCA report 
20 days x 1 biologist ............................................... . $ 9,220 

Subtotal, Biologist Days ................................................. . $16,596 

Service Overhead (38%) ................................................. . $ 6,306 

Subtotal, Biologist Days, with overhead ..................................... . $22,902 


Supplies, miscellaneous ................................................. . $ 200 

Total ................................................................. . $23,102 
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